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Originally interpreted the time-stratigraphic position of 


the Nonacho Series. 


ABSTRACT 


Henderson (1939) originally mapped alternating intru- 
Sive nonconformable field relations between a gneissic base- 
ment and the Nonacho Series sedimentary strata: away from 
the contact, the gneisses were indistinguishable, Burwash 
and Baadsgaard (1962) applied K/Ar isotopic age determination 
methods to resolve the age of the Nonacho and concluded that 
differential reactivation of the basement complex during 
Hudsonian time had metamorphosed parts of the Nonacho Series, 
and had caused the field relations described by Henderson. 
This interpretation placed Nonacho deposition in pre-Hudsonian 
time. McGlynn (1965) used field relations to conclude that 
the Nonacho was post-Hudsonian in age. 

This study has used petrologic data and field relations 
to assign a time-stratigraphic position to the Nonacho Series. 
Two hundred and thirty two thin sections were examined from 
rock suites collected in the field seasons of 1958 (Burwash 
and Taylor) and 1975 (Burwash and Donaghy). The samples 
gave petrologic data along the periphery of the Nonacho for 
about 45 miles of length. Seven profiles, from one to four 
miles in length which cross the strike of the rocks in the 
area, were traversed and are included in this suite. 

Hornfelsic and lower greenschist metamorphic mineral 
assemblages were found in the peripheral Nonacho strata. 


An intrusive granite and mantled gneissic dome were also 
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noted in the thesis area, indicative of reactivation within 
the basement complex. 

Geologic and petrologic data, isotopic age dates, and 
aeromagnetic observations were synthesized to produce a 
geologic sequence of events. 

The Nonacho Series consists of sedimentary strata of 
intra-orogenic Hudsonian age, which were possibly deposited 
at the same time as the Thluicho Lake Group in northern 
Saskatchewan. Late Hudsonian regional reactivation of the 
basement complex is represented by an intrusive granite 
west of the Nonacho, and remobilized gneisses or altered 
gneisses south and east of Thekulthili Lake. The later 
reactivation has obscured the basement-Nonacho field rela- 
tions: there are now both nonconformable early Hudsonian 
and intrusive or metamorphic late Hudsonian contacts with 


the Nonacho Series. 
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CHAPTER ONE 


INTRODUCTION 


1.1 General Statement 

J.F. Henderson of the Geological Survey of Canada 
(1937) mapped a Proterozoic sequence of sedimentary rocks 
in the Thekulthili Lake area, Northwest Territories, 
naming this sequence the Nonacho Series. Later, Burwash 
and Baadsgaard (1962) conducted studies of the field 
relations and isotopic age of the Nonacho Series and placed 
it in the Lower Proterozoic. McGlynn (1969), on the basis 
of sedimentary chacteristics, assigned the Nonacho Series 
to the Paleohelikian period. To date, the actual time- 
stratigraphic position of the Nonacho is uncertain. 

Henderson (1937) used time-stratigraphic units es- 
tablished by Stockwell (1932) in the Great Slave Lake area, 
and Alcock (1936) in the Lake Athabasca area, to assign 
the Nonacho Series an age and stratigraphic position 
(Figure l). The folded and faulted nature of these strata, 
which lie non-conformably on a granitic crystalline base- 
ment complex, caused Henderson to place the Nonacho in the 
Proterozoic (1948). 

One anomalous feature is apparent on Henderson's Nonacho 
Lake map sheet: (Henderson, 1939, GSC Map 526A) along the 
east shore of Thekulthili Lake is a contact between the Nonacho 


Series and its neighbouring rocks showing an alternating non- 
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conformable and intrusive relationship. Only at the contact 
with the Nonacho could the "younger" granite be distinguished 
from the "older" granite; the two being essentially identical 
in most respects. 

These field relations prompted Burwash, with the assis- 
tance of R.S. Taylor, to visit the area in 1958, and examine 
the contacts. On the basis of field relations alone, Burwash 
was not able to unequivocally resolve the stratigraphic 
relationships of these three rock units. Later, K-Ar 
isotopic ages obtained by Baadsgaard indicated the presence 
of both older and younger granites. 

Burwash and Baadsgaard synthesized Pees es of 
the Thekulthili Lake area in 1962. The Nonacho Series was 
placed in the Lower Proterozoic, being post-Kenoran and 
pre-Hudsonian in age. 

McGlynn (1969, p. 94) concluded after several years 
of study that the Nonacho Series was deposited after the 
main regional metamorphic episode of the Hudsonian orogeny, 
and reflects infilling of faulted valley depressions. This 
places the Nonacho in the Paleohelikian rather than the 
Aphebian. (Lower Proterozoic). 

The object of this thesis is to present data which 
Support a new approach towards interpreting the age of 


the Nonacho Series. 
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FIGURE 1 


Lithostratigraphic Correlation in 
Western Canadian Shield 
(After Henderson, 1937) 
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Great Slave Lake Area 


(Stockviell, 1932) 


Basic intrusives 
sills and dykes of 
diabase 


Intrusive contact 


Et-Then series 
Conglomerate, sand- 
stone, quartzite 


Dioritic intrusives 
Diorite, quartz- 
dicrite, syenite, 
gquart2-syenite 


Great Slave group 
conglomerate, arkcse 
sendstone, quartzite, 
shale, slate, iran 
formation, dolomite, 
limestone, breccia, 
basalt, andesite, 

trachyte, rhyolite 


Granitic intrusives 
Granite, cranodicrite, 
quartz-diorite, 

chloritized granite 


Wilson Island croup 
Conglomerate, arkose, 
quartzite, phyllite, 
dolomite, iron formna- 
ation, schist, basalt, 
andesite, trachyte, 
rhyolite 


Nonacho Lake Area 
(Henderson, 1937) 


Athabaska Lake Area 


(Alcock, 1936) 


Basic intrusives 
Diabase dykes 


Intrusive contact 


Athabaska series 
Basalt flows, con- 
glomerate, arkose, 
Sandstone, shale 


Unconformity 


Granite, grano- 
diorite, etc. 


Granite 


Intrusive contact 


Gabbro, norite, 
peridotite 


Intrusive Contact 


Nonecho series 


Beaverlodge series 
Quartzite, con- 

| glomerate, iron 

| formation 


arkose, quartzite 


Unconformity 


Granitic intrusives 
Granite, granodior- 
ite, etc. 


Granitic intrusives 
Granite, grano- 
diorite, quartz- 

syenite, pegmatite 


‘Intrusive contact 


| Tazin group 

Limestone, dolomite, 
quartzite, argillite, 
conglomerate, mica 
schist, gneiss, 
volcanic glows and 
fragmental rocks | 


ie naa a ae ML 


rs i 
‘eye 
- - - far 
iat 


as i cae : i 0 ae 


7 en: iz ; 
es 
Ty a ea ae 
i a ie t a Pig we gag ha | aie 
ah ae, a wer ‘a 


bh! 


1.2 Previous Work 

With the exception of Camsell's expedition up the Tazin 
and Taltson Rivers (Geological Survey of Canada, Memoir 84, 
1916), Henderson (1937) conducted the first geological studies 
in the area. The Nonacho Series was first encountered and 
named by him in the Nonacho Lake and Taltson Lake map areas. 
Geological Survey of Canada Preliminary Report 37-2 details 
his field observations and stratigraphic succession of the 
area. 

Wilson (1941) mapped the Fort Smith map area south of 
the Taltson Lake area. The extreme northeast corner of this 
map covers the south end of Thekulthili Lake. Here, Wilson 
used the same map units as Henderson in describing the 
Nonacho Series to give unity to the two map areas. He 
referred to the gneisses south of Thekulthili Lake as 
"Tazin Equivalent", relating them to the geology of the 
Lake Athabasca, Saskatchewan area. Mulligan and Taylor 
(1969) completed the Hill Island Lake map area in 1954. 

The extreme northwest corner of their map area was near 
the southeastern corner of Thekulthili Lake and completed 
the geology of the thesis area. 

Figure 2 shows the four map areas which cover the 
Thekulthili Lake area. The coordinate Ble MAT LOW is the 
point common to all four map areas and lies immediately 
south and east of Thekulthili Lake. This early work was 


dominated primarily by Henderson's conclusions from the 


Taltson-Nonacho Lake areas. 
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FIGURE 32 


GENERAL LOCATION MAP 
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Wilson (1941) and Mulligan and Taylor (1969) extended 
Henderson's map nee southward into their map areas. 

In his Preliminary Report of 1937, Henderson described 
his first encounters with the intrusive non-conformable 
alternating nature in the granitic rocks adjacent to the 
Nonacho Series, He stated: 


The "older" granitic intrusives can be 
differentiated with certainty from the "younger" 
granitic intrusives only: along and near’ contacts 
with the Nonacho sediments where the unconformable 
relations can actually be observed, 

The intrusive relations of the "younger" granite 
to the sediments is quite evident. Near the con- 
tact the arkose and quartzite are baked to a pink, 
glassy quartzose rock, the slates and greywackes 
are altered to phyllites and micaceous schists, 
and both types of sediments are cut by many 
granite and pegmatite dykes. 

The unconformable relations between the sedi- 
ments and the "older" granite are well exposed 
at several, Localities... 

Along the contact there is a breccia conglom- 
Grate formed of vangudvar blocks, of granite up to 
2 feet in diameter in an arkosic matrix ... the 
change from the bregcia conglomerate to the 
quartzite is sharp. 

As previously stated, no method is known 
of distinguishing the "younger" granitic 
intrusives from the "older", away from the 
actual contact with the sediments. Therefore, 
the description of the "older" granites. applies 
equally well to the "younger" granites. 


1 Henderson, J.F., 1937: Nonacho Lake Area, Northwest 
Territories, Preliminary Rept.; Geol. Surv. Can., 
Paper 57-27) Pp. "45 
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The anomalous nature of the sedimentary rock to 
granitic rock contact, expressed clearly by Henderson, was 
on the basis of this "younger"-"older" granite interpre- 
tation upon which his stratigraphic succession was based. 

Burwash visited Thekulthili Lake in 1958 in an attempt 
to resolve the enigmatic east-shore contact. He observed 
chloritic basement gneisses non-conformable to boulder con- 
glomerates of the basal Nonacho Series, as well as apparent 
lithologic gradations from granite gneisses into arkosic 
sandstones. The prime objective of this trip to was obtain 
rocks from above and below the contact for purposes of | 
K-Ar dating. 

The altered nature of the contact zone hampered this 
exercise: nevertheless six dates were obtained (Burwash 
and Baadsgaard, 1962). The results showed "Survival values" 
of 2240 and 2420 million years to the southeast (see Figure 
3). Burwash interpreted these results to be differential 
regional metamorphic effects on a pre-Hudsonian (Archean) 
basement complex. This would have been accompanied by 
folding and faulting of the Nonacho Series. 

More recent work by McGlynn provided another inter- 
pretation. McGlynn mapped the Nonacho Series and adjacent 
rocks between the years 1966 and 1970. He stated (1970) 
that, “All)Nonacho stratasare Sse eeey unmetamorphosed". 

A study of the adjacent granitic rocks led McGlynn to 


the following conclusions: 
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Location Map of Isotope Age Dates 
FIGURE 3 
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Evidence from contact areas on both sides 

of the basin indicate that all plutonic rocks in 

the contact with Nonacho strata are older and 

therefore part of the basement in which the 

sediments were deposited. Commonly along the 

western margin on the basin evidence of un- 

conformity_has been destroyed or obscured by 

Taulciog. 

McGlynn placed the Nonacho Series in the Paleohelikian. 
He stated (1969, p. 94) that, "Nonacho rocks rest on a 
Basement sOnngGranlt1c oneissy.,. tiey are not cul by. younger 
granites and are unmetamorphosed". His time-stratigraphic 
position of the Nonacho Series correlated with the Martin 


Formation in the Athabasca-Beaverlodge area, Saskatchewan 


area (Figure 4). 


1.3 Physiography 


The study area is located in the Northwest Territories 
bounded by latitudes 60°53' and 61°27' North, and long- 
itudes 109°45' and 110°25' west. 

The physiographic features typify most of the sub- 
arctic Precambrian Shield: most landforms were created 
Or were strongly affected by Pleistocene to Recent gla- 
Sidadtion,~which created scoured, rolling hills of-some 
three hundred feet local elevation, often glacially 
plucked along scarps; some areas are blanketed with glacio- 
fluvial sands. Bedrock structural elements (faults and 
folds) have caused linear drainage patterns consisting 


of interconnected lakes and muskeg. Accentuation of 


Preliminary Report Of Activities 71-1, Part A, 
Ceol. sour. Can., e971: “contribution 83. 
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FIGURE 4 


Time-Stratigraphic Units in N.W. Saskatchewan. and 
Adjacent Northwest Territories. 


(Arter MoGivnn 1969) 


Lake Athabasca—Beaverlodge Area | Nonacho-Thekulthili Lake Area 
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bedding within the Nonacho Series is attributed to pref- 
erential glacial erosion, 

Lakes cover about 30% of the thesis area, the largest 
being Thekulthili Lake, which is a hook-shaped lake lying 
along the basement-Nonacho Series contact for the most 
part, some 40 miles in length and from a quarter mile to 
several miles in width. The lakes here provide easy access 
to areas of basement-Nonacho Series contacts. A chain of 
small lakes east of Thekulthili Lake are designated on 
Map 1 as lakes 1, 2, 3 and 4; the Taltson River flanks 
the western edge of the study area. 

Roughly 60% of the land is covered by subarctic vege- 
tation which occurs in areas of sand or till cover, as 
well as on some areas of bedrock. The Nonacho Series is 
often deeply weathered and covered by vegetation growing 
on these less-resistant sedimentary rocks. 

Outcrop exposure is then about 30% of the thesis 
area. A recent forest fire south of Thekulthili Lake 
has provided excellent exposure of the gneissic basement 


complex. 
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CHAPTER TWO. 


METHODS OF STUDY 


2.1 General Statement 

A metamorphic-facies approach to the Nonacho Series 
problem was initiated by the writer in the winter of 
1974-75. Pertinent rock samples collected in 1958 by 
Burwash were thin-sectioned and examined; preparations 
were made to re-visit Thekulthili Lake in the summer of 
1975. Samples and other field data collected during this 
field season were processed and synthesized with the 1958 
field season rock Scchy, The combined data yielded suf- 
ficient information to give a possible solution to the 
Nonacho Series problem, relying mainly on petrologic 


evidence. 


Zeon ooo kteld Data 

Burwash and Taylor collected a suite of rocks along 
the eastern shore of Thekulthili Lake, mainly for the pur- 
poses of radiometric dating but also as samples represen- 
tative of the lithologies encountered. Aerial photographs 
used on this study, as well as field notes and early base 
maps, provided the background data with which to initiate 


- 


the present study. 


Thin sections of selected rocks were made and examineu; 


comparison of the petrology with field descriptions quest- 


ioned the petrogenetic field interpretations. 
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265... 29/75, Bield Data 

Preparation for the 1975 field season involved es- 
tablishing control from existing field data as well as 
literature searches. Petrologic data plotted on a base 
Map gave detail to the local geology. The earlier maps 
of Henderson, Wilson and Mulligan and Taylor were pieced 
together to give the regional geological setting of the 
Nonacho Series. Specific target areas were chosen to 
provide the most geologic data relevant to the problem in 
the time allotted. Claim sheets provided a series of large- 
scale maps, which were used for purposes of plotting 
sample locations in the field. Other preparations included 
a literature search of papers published on the area. 

Profiles across the contact of the Nonacho and ad- 
jacent granitoid rocks were planned along the southern ex- 
tent of the study area. These were deSigned to cross the 
contact in a manner which would provide a suite of samples 
that could show any metamorphic variations along the con- 
tact zone. These profiles were spaced from one to five 
Miles apart with special care taken to intersect areas of 
continuous outcrop where contacts were shown on Wilson's 
map. When the presence of the lake prevented a continuous 
profile, islands were used as sample locations to make 


discontinuities in the profile as small as possible. 
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Base camp was established at Bigpine Narrows at the 
south end of Thekulthili Lake in a central location to the 
area in which profile traverses had been planned. Fly 
camps by canoe from this base camp provided the necessary 
mobility. 

The data collected along the profiles consisted of 
photographs of pertinent geological features, £i@ld obe 
servations, and from 6 to 22 rock samples. Field descrip- 
tions of ino toques encountered were supplemented with 
structural data (strikes of rock units or veins and dykes, 
dips of bedding or foliation, fractures and shear zones). 

The location of sample sites and structural data was 
plotted on base maps for later reference. 

Thin sections cut from the 1975 rock suite were 
RHE with particular emphasis on regional metamor- 
phic textures and mineral assemblages. This data were 
supplemented by the structural information. Photographs 
taken in the field of various geological features were 
used as a permanent record and visual reference along 
these profiles. Photomicrographs of pertinent metamor- 
phic and textural features were made of both the 1975 
and 1958 rock suites. All rocks were then classified 
according to their petrologic Nese peeon Tables of petro- 
logic descriptions with respect to their metamorphic min- 
eral assemblages were made. A map derived from the inferred 


metamorphic facies was then prepared. 
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The criteria used for assigning each rock sample to 
a metamorphic facies were complicated by the discovery 
of prograde and retrograde polymetamorphic rocks in the 
Sample suites. Therefore the criteria by which the 
rocks were classified were somewhat modified from more 
conventional metamorphic facies concepts (Turner, 1969) 


to include these rock types. 
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CHAPTER THREE 


METAMORPHIC CRITERIA 


3.1 General Statement 

Recognition of the metamorphic facies present within 
the suites of rocks collected is fundamental to the approach 
taken by this thesis in attempting to resolve the Nonacho 
Series problem... Clearly, a rigidly defined demarcation 
between regionally metamorphosed and non-metamorphosed 
rocks is most important. Division of metamorphic facies 
permits the interpretation of regional metamorphic events. 
Criteria pertaining to the recognition and division of 


regional metamorphism are discussed here, 


3.2.1 Essentially Unmetamorvhosed 

A distinct assemblage of metamorphic minerals is the 
criteria for establishing a lower limit to regional meta- 
morphic effects (Turner, 1967); therefore any sedimentary 
rock (the Nonacho Series in this instance) lacking the 
essential mineral assemblages is by definition pee aes 
aS unmetamorphosed, irrespective of any gradational nature 
of thermal-pressure effects occurring within a sedimentary 
pile. Sericite is a common mineral in greenschist facies 
metasedimentary rocks. However, it is not diagnostic of this 


facies, without the presence of an accompanying assemblage 
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of other greenschist facies minerals, e.g. quartz-muscovite- 
chlorite-albite. 

The zeolite facies, which represents a transition from 
essentially unmetamorphosed rock to greenschist facies meta- 
morphism istottenrdiciivcult to irecognize in the field. This 
facies was not recognized in the Nonacho Group, possibly be- 
cause of compositional constraints. 

Textural features associated with sedimentary rocks 
are well preserved in the unmetamorphosed grade. Bedding, 
sorting, detrital grain surfaces, imbrication and cross- 
bedding features are recognizable. There is virtually an 
absence of regrowth around mineral grains. Sedimentary 
rocks are considered to be those exhibiting these tex- 
tural features and lacking a greenschist-facies mineral 


assemblage. 


3.2.2 Greenschist Facies Regional Metamorphism 
Significant changes in texture and mineralogy occur 
within a sedimentary pile subjected to even low-grade 
regional metamorphism. A new series of distinctive 
mineral assemblages is most significant (Winkler, 1967, 
pit e738) 
"Only certain mineral assemblages ... 
and the conditions under which one commonly- 
occurring mineral assemblage changes to another 
one ... permits elucidation of metamorphic 
conditions” . 


Kinematic (dynamic) alterations of the original mat- 


erial generally accompany these mineralogical changes. 
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Primary sedimentary textures are often annihilated by the 
crushing and re-orientation of mineral grains. 
identification of the lowervlimits tof greenschist— 
facies metamorphism may be carried out with a reasonable 
degree of confidence by using a petrographic microscope. 

Thin sections reveal the presence or absence of 
characteristic diagnostic mineral assemblages. Winkler 
(1967, p. 1974) states: 

"The beginning of the greenschist-facies 

is characterized by the complete disappearance 

of prehnite and pumpellyite, at the cost of 

which, primary zoisite, epidote and actinolite 

are formed ... typical sedimentary minerals 

such as kaolinite, glauconite, saledonite and 

Saponite vanish completely only at the begin- 

ning of the greenschist-facies". 

Minerals common to greenschist P-T conditions, and 
co-existing as assemblages, include the presence of 
biotite, epidote appearing with quartz, muscovite, albite 
(also new microcline feldspar) and usually chlorite, 
Table I gives common greenschist-facies assemblages. 

Chlorite is found not only in the lower greenschist 
facies, but also in zeolite facies and unmetamorphosed 
rocks. However, the first appearance of biotite is in the 
greenschist, facies..,.Winkler (1967,"p. 180) gives a reaction 


showing the earliest formation of biotite, at 360°-370°C 


and 2000 bars pressures thusly: 
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gLauCOni be sess pace + muscovite + K feldspar 
+ hematite + quartz. 
(phengite is intermediate) 
Brown biotite forms at yet higher P-T conditions: 
(after Hoschel, 1967a, in Winkler, 1967): 
chlorite + muscovite == staurolite + biotite + 
+aquartzZat HO 
(540 + 15°C @ 4000 bars) 
Winkler adds, "the assemblage zoisite/epidote and 
albite does characterize [the greenschist-facies]" (p. 94). 
Therefore biotite and epidote, associated with compatible 


complementary mineralogy (Table I), is regarded as 


indicative of greenschist-facies regional metamorphism. 


3.2.3 Amphibolite Facies Regional Metamorphism 

"Fundamental changes in diagnostic mineral assem- 
blages marking the boundary between upper greenschist 
and lower amphibolite facies can be recognized petro- 
graphically within a gneissic complex. Strong mechanical 
deformation is often combined with subsequent recrystall- 
ization in the amphibolite facies". 

The transition of the greenschist—facwes; to the 


amphibolite facies, is marked by changes in mineralogical 


Winkler, H.G.F., 1967. Petrogenesis of Metamorphic 
ROCKS .)2n0 (Baap. 
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constituents of pelitic and quartz-feldspathic meta- 
morphic rocks. 

While chloritoid may be present, it is less abundant 
in the amphibolite facies than chlorite was in the green- 


schist-facies. Plagioclase composition of An or 


15 
greater is present as opposed to the Wa or less (albite) 
in greenschist-facies rocks. Table I shows metamorphic 
mineral assemblages generally encountered in these 
rocks. 

The pressure-temperature conditions which result 
in the formation of the first diagnostic metamorphic 
mineral assemblages of the amphibolite facies are at 
about 525°-560°C with 2000-7000 bars HO pressure 
(Winkler, 1967, p. 181). Amphibolite-facies metamorphism 
is generally the most widespread grade encountered in 


moderately to deeply eroded regionally metamorphosed 


terrains, 
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3.3. POLYMETAMORPHIC CONSIDERATIONS 
3.3.1 General Statement 

"There are many metamorphic terrains which have been 
subjected to several successive metamorphic processes under 
the P, T conditions of different facies in the course of 
their geological evolution: the so-called polymetamorphic 
areas. All traces of the previous episode of metamorphism 
may not have been entirely eradicated , eet 

The remetamorphism of an area to a degree which 
allows either partial or whole "resetting of the parent- 
daughter radiometric SLOCKS 7-12S Not iwLenout textural. and 
mineralogical effects upon those rocks. These textural 
features and mineralogical changes may permit a petrographer 
to distinguish polymetamorphic from monometamorphic rocks. 
J. Krupicka (Burwash and Krupicka, 1969; Sassano and 
Rripicka,) 29/2)- Nas, Outlined practical criteria \for recog- 
nizing reworked rocks. 

Deformation and recrystallization manifests itself 
both texturally and mineralogically. Deformation by varying 
degrees of crushing, followed by a preferred sequence of re- 
crystallization, gives a series of recognizably reworked 
textures - changes in mineralogy which accompany the 


deformation are also diagnostic of P-T conditions during 


Winkler, H.G.F., 1967. Petrogenesis of Metamorphic 
Rocks, p. 180-1387; 
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this second metamorphic event. The possibility of super- 
imposing a second metamorphic grade onto a higher, equal, 
or lower Cee ce cris grade restricts the use of 
conventional metamorphic facies models. The time period 
over which deformation and re-crystallization occurs is a 
largely omer variable. 

Nevertheless, Krupicka has created a working class- 
ification system for such rocks, acknowledging the 
"intriguing resistance they offer to most orderly well- 
established Sees ie classifications" (Burwash and 


Kruprekay7 1969 ,, wp. 11332)40 An abbreviated iclassification 


compiled from several of his publications is given here. 


31324 Clas saficatuon ».tyDeformeds and Recrystallized Rocks 


Rocks Deformed Without 
Substantial Recrystallization 


a) >) sttained:s “Pre-cerormational texture easily 
discernible, "quartz partly fragmented, micas sbent,; plagio- 
clase lamellae warped; narrow shear zones. 

b) cataclastic: Most pre-deformational grain shapes 
destroyed, quartz is granulated, micas strongly deformed, 
feldspars broken and surrounded by mortar, tendency to 
porphyroclastic texture; numerous rolled out bands and 


shear zones. 
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c) mylonitic: Complete destruction of pre- 
deformational texture, replaced by new kinematic foliation; 
a fine-grained crush of all minerals contains scattered 
rounded porphyroclasts. 

O/mewlcramylonitic: crushing of all minerals to a 
very fine-grained powder, common development of pseudo- 
bachimirtac textures, (Moorhouse, 1959, p. 413). both 
extremes of seneeanwlwe massive or with fluidal lamina- 
tion, frequently exhibiting excellent mechanical mineral 
separation, | 


Rocks Deformed With 
Recrystallization Outlasting Deformation 


ape’ partlvirectvecallizeadcalaA substantrabtpartsofethe 
rock is crystallized either as new crystals of the original 
mineral(s) or as new minerals. Plagioclase remains crushed 
except in amphibolites,. 

D)/ PeriumilyetecryStaltized: rock consists of new or 
healed crystals of original minerals, as well as new min- 
erals not previously present. In cases where the typically 
fine-grained mylonitic texture is preserved, the rock is 
termed blastomylonite. 

Microcline, accompanied by myrmekite, is the most 
Critical mimeral@inechis group of rocks. ‘The blasts and 
clasts of microcline, as well as the nearly ubiquitous 
myrmekite, both appearing in a wide variety of grain sizes 


and forms, are readily identifiable characteristics of 
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reworked rocks. These criteria, once coupled with kine- 
matic textural features, can identify a granitic rock as 
being undeniably reworked by another metamorphic event. 
Other identifiable features of this category are: 
a) blurred grain goundaries in hand specimen, 
diffuse boundaries in thin section. 
by eno. icrystalwoutlines.. ° 
c) bimodal or tri-modal grain size distribution. 
dad) rolled out lenses, streaks, or bands, often 


with one or more of above features. 


Mechanical Resistance/Recrystallization Series 
Krupicka recognizes "a general mechanical resis- 
tance series" of the main minerals in a polymetamorphic 
rock. He also notes a Similar relationship with the rel- 
ative order of ease of recrystallization. These are 
summarized as follows. 
Mechanical Series: 
increasing resistance to mechanical deformation 
Quartz—>(Carbonates)-—> Micas, Hornblende—> Feld- 
spars—> Garnet 
Recrystallization Series: 
increasing a1stsculty in recrystallizgation after 
deformation 
Quartz—> (Carbonates)— Micas, Hornblende-> Feld- 
spars—> Garnet 
The use of the preceding classification lacks the 


precision of the formal petrographic classifications 
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commonly in use for igneous rocks (e.g. Moorhouse, 1959); 
however it does allow for a petrogenetic organization and 
a meaningful classification, of a petrologically complex 
Group, OLE GLOGcKS. 
Summary of Criteria for Recognizing Reworked Rocks 

The identification of polymetamorphic versus mono- 
metamorphic rocks in the field is important when attempting 
to separate an "older" basement rock from a "younger" 
granite. 


Krupicka gives the following features common to most 


reworked rocks: 


a) Textural: 

1. hiatal grain-size distribution (except in 
ultramylonites); commonly a tri-modal grain-size distri~- 
bution. 

2. .poikiloblasteésis “observed in thin section. 


3. quartz grains are rodded, streaked; boundaries 

are*inNdustrinct. 
by Mineralogical: 

4, microcline porphyroblasts observed growing 
in rodded, lineated gneiss. 

5. presence of an inordinate amount of mega- 
crystic microcline that is surrounded by a plagioclase 
mortar. 

6. presence of myrmekite. 

7. mineral assemblages of different metamorphic 


grades co-existing within one rock; formed during two 
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metamorphic events which are apparently well-separated in 
time (e.g. epidote/zoisite and microcline, with relict 
plagioclase). 

These metamorphic criteria may be used to resolve 
most enigmatic petrographic and petrogenetic situations 


which cannot be explained by monometamorphism., 


Beano Other Métamoronic Considerations 

Two special settings for metamorphism are found in 
the Thekulthili Lake Area, which are not considered under 
the above headings. Thermal metamorphic aureole from an 
intrusion affects sedimentary and gneissic country rock 
in the southwest corner of Thekulthili Lake; reactivated 
basement gneisses near Salkeld Lake have caused similar 


thermal-metamorphic features. At the non-conformity bet- 


ween the Nonacho Series sedimentary rocks and the granitic 


gneiss "basement", there exists a zone of alteration due 
to pre-Nonacho weathering, 
These two metamorphic settings will be discussed 


with the profiles along which they were found, 
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CHAPTER FOUR 


DETAILED PETROLOGICAL PROFILES 


4.1 General Statement 

Study of data collected during the 1975 field season 
consisted primarily of examining a series of samples 
collected across the mapped Tazin/Nonacho Series/intru- 
sive granite contacts (Map 1) as nearly perpendicular to 
strike as possible in a series of seven profiles. Samples 
were collected at intervals Pang nglecon 10 to 500 feet 
apart. Any apparent change in degrees of metamorphism, 
cataclasis, alteration, or lithology (or any combination 
of these factors) is represented by the 1975 sample suite, 

The petrology of these samples describes metamor- 
phic mineral assemblages present in the southern part of 
the thesis area, and supplements the field data collected 
at each sample site. 


Figure 5 shows the location of Profiles 1 to 7. 


4.2 Profile One 
Af. eR Locacron 

Profile One begins in Wilson's "Nonacho Series" 
(1941) on the east shore of a bay, east of the west 
channel in the southwestern portion of Thekulthili Lake. 


The profile extends along the north shore of the bay and 
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across the narrows to the west shore, crossing the con- 
tact of the Nonacho Series (Map Unit 5) and the Tazin 
Equivalent unit (Map Unit 3) and terminating in an area 
mapped as intrusive granite (Map Unit 9, Map 1). 

Figure 6 shows the sample sites of Profile One. MThe 
Profile is approximately 2 miles long and consists of 


19 samples. 


4.2.2 Observations 


Table II lists the samples examined petrographically 
(Figure 5), and the metamorphic minerals present in each. 

Samp lese20=—1/, 320-16, ,20-1b and.1ll. are.a-non- 
metamorphic sedimentary rock, described collectively as 
a sericitic cobble arkose. This lithology is shown on 
Map 1 as Map Unit 5. No pertinent metamorphic minerals 
as described in Chapter Three are present, although 
Sample 20-16 has been penetratively deformed. 

Metamorphic minerals appear in samples 20-14 and 
20-15, both of which are Strongly’ cataclasized. Chlorite, 
epidote and zoisite are also present in samples 20-9, 
20-8, 20-6 and 20-18, which indicates that these rocks may 
have been subjected to retrograde lower greenschist 
regional metamorphism. 

In samples 20-19 and 20-20, the presence of relict 
hornblende altering to epidote and chlorite-(Plate I) am- 
phibolite facies gneisses which have been later retrograded 


to greenschist-facies (epidote-chlorite). 
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TABLE II 


Petrographic Description of Profile One 


Sample Thin Section Description 
Number (abbrev. ) 


sericitic cobble arkose 
ser./musc. poor sort. arkose 
Seravlithicrsst. 

ser. poor sorted lithic sst. 
ep./zoisite ser. meta-sst. 
chlor./fep. meta-arkose 


musc.-ep.-biot. deformed 
gneiss 


ep.-ser.-musc. meta-sed. 


ep.-ser. cataclastic meta- 
sed. 


ep.-chlor. meta-sed. 


hbl.-biot. gneiss 
ultramylonite, leuco. 


biot. meta-siltite 
(hornfels) 


biot.-microcline granite 


Thesis Map Units: (Map 2) 

7. %Intrusive Microcline Granite 

6. Mylonite 

5. Nonacho Series Cobble-Arkose; 
5a. 4eta-Nonacho 


A 
4 4. Basic and Metabasic Rocks 

SAI 3. Retrograde Biotite Gneiss 

4) 0 2. Polymetamorphic and Reworked 

oO} salu Gneisses 

a a l. Basement Granite Gneiss 


NONACHO SERIES 


zoisite-carb.-biot. hornfels 


INTRUS. 
GRANITE 
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Map Units: 
Map 1 | Map 2 
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PLATE I 

(sample 20-20): Retrograded gneiss has new 
epidote-chlorite-minerals growing 
at the expense of hornblende 
grains. (Magnified 64 x) 
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There appears to be little or no structural discon- 
tinuity between samples 20-17, the eastern-most site, 
ence 20—2.0 jute RONseho Series strata and the deformed 
gneisses are gradational in the field. The profile 
shows evidence of a marked discontinuity at sample site 
20-21, a hand specimen identified in thin section and 
ie thew: eld as myloni tay 

On the western side of this structural break, a 
black, aphantic-rock is found, which was believed to be 
mylonite as well. Petrographic studies show that 
Sanvle @0—23 1Shampolotrcicehornrels,. = (Map Wnit, 5a)r. 

Contact thermal metamorphism accounts for the 
fine, equigranular metamorphic texture of this rock. 
Sample 20-24 was sampled near this hornfels, and con- 
sists of a masSive leucocratic microcline-rich granite. 

The coarse grain-size of the microcline and the 
massive nature of the rock suggest that this is an 
intrusive body, responsible for the contact metamor- 


phism of sample 20-23. 


A22oo) Discussion 

Profile One crosses a major zone of structural 
discontinuity which is represented by a mylonite zone 
and a cataclastic zone of retrograded gneiss. A good 
deal of the structural relations between the Nonacho 
Series and the surrounding rocks is present here along 


a line of near-continuous outcrop. 
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To the west, a very coarse-grained microcline 
granite (Sample 20-24) intrudes beside a mylonite belt, 
creating a biotite hornfels rock (Sample 20-23) and 
providing the source for a pegmatite vein which cuts the 
pre-existing cataclastic mylonite zone (Sample 20-21). 
The shear zone appears to be a weak crustal area in 
tei the granite was emplaced. The thermal effects of 
this granite, as well as possibly related kinematic 
effects, are evident in samples 20-20 through to 
20-14, | 

The retrograde monometamorphic gneiss represented 
by those samples has undergone at least one period of 
cataclasis after its formation. Formation of green- 
schist-facies mineral assemblages at the expense of 
amphibolite-facies a viarevenle is apparent in samples 
20-19 and 20-20. The heat arene for this retrogressive 
reaction was likely the western pluton. 

The contact between gneiss-cataclasites and Nonacho 
strata is obscured in the field by the similarity between 
cataclastic blocky rocks and conglomerates derived from 
local basement material. A sharp cut-off in metamorphic 
mineral assemblages at the Nonacho Series contact is 
noted in thin section, although texturally the cataclasite 
and the peripheral Nonacho Series samples (Sample 20-12) 
differ little in their degree of deformation. This 
Suggests a final brittle deformational event, perhaps re- 
lated to the final folding of the Nonacho Series occurring 


here, 
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The probable sequence of events explaining the loca- 
tion and mineralogy of the various rock types is as 
follows: | 

1. Existence of an early mylonite zone, cutting 
amphibolite-facies gneisses. 

2. Establishment of the basinal structure into 
which the Nonacho Series was deposited. 

3. Reactivation of the mobile belt, causing cata- 
clasis in nearby gneisses ny some deformation of peripheral 
each Strata. 

Ae) INntrusi6n iol granite body accompanying an uplift 
in the west, which resulted in greenschist-facies mineral 
assemblages in the mobile zone, hornfels at. the contact; and 
a Cross—cuttang pegmatitic Veineins the recrystallized cata- 
clastic mylonite belt. 

Further evidence of the intrusive nature of this 


late stage granite pluton is discussed in Profile Two. 


AL Se prorile twas 
41,3. 1 7 ocation 

Profile Two (shown in Figure 7) is located about one 
mile south of Profile One, in the southwestern portion of 
Thekulthili Lake. It is constructed along the south 


shoreline of a prominent bay in the east, crosses the 
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west channel on a series of islands, and continues to 

the southwest shore of the lake. This profile crosses 
contacts shown on Map 1, between the Nonacho Series 

(Unit 5)) *the: Tazin Equbvalent.(Unit 3)*and the intrusive 
granite (Unit 9). The profile consists of 9 samples 


collected over a distance of about 2 miles, 


AS I2T (ObsServacrons 


Samples 20-5 to 20-1 have been mapped as Nonacho 
Series sedimentary rocks (Wilson, 1941). Thin section 
studies show the presence of epidote in sample 20-l. 
Therefore, it is possible to consider this cobble-arkose 
(sample 20-1) as essentially weakly metamorphosed. Samples 
20-3 and 20-4, which are located near this site, show no 
new regional metamorphic minerals. Chlorite and sericite 
are present in sample 20-5, 

Epidotic and chloritic mineral assemblages and the 
presence of relict hornblende on the reefs and islands in 
the west channel identify these rocks are retrograde meta- 
morphic. Hornblende is found in sample 19-15, as well as 
chlorite and epidote. 

The west end of Profile Two shows a continuation 
of the massive, very coarse-grained, microcline granite 
observed on Profile One. Samples 19-13 and 19-12 are 


both samples of this intrusive granite. 
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TABLE III 


Petrographic Description of Profile Two 


Metamorphic 
Minerals 


Thin Section Description 
(abbrev. ) 


Map Units: 
Map 1 |Map 2 


ChHlLoriteversericitic: sst. 


cobble in a sericitic arkose 


eae fe) 5 
sericite sandstone Tw 
OM 
sericite sandstone ape 
epidote-sericite meta-sst. ae 


chlor.-biot.-ep. plagic 
meta-amphib. 


retrograde c. gr. amphib. 


TAZIN 
EQUIV. 


microcline granite 


microcline granite 


INTRUS 
GRAN- 
ITE 

~ 


Thesis Map Units: (Map 2) 
7. j%&Intrusive Microcline Granite 


6. Mylonite 
5. Nonacho Series Cobble-Arkose; 
5a. Meta-Nonacho 
- BaSic and Metabasic Rocks 
. Retrograde Biotite Gneiss 


4 
3 
2. Polymetamorvhic and Reworked 
i 


Gneisses ! . 
. Basement Granite Gneiss 


epidote/zoisite 


muscovite 
chlorite 
biotite 
hornblende 
microcline 


sericite 
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4753.0 9 Discussion 


It is apparent that sample 20-1, an epidote-sericite 
meta-Ssandstone, has been slightly affected by a regional 
metamorphic event, likely the same event which was respon- 
Sible for the retrograde mineralogy present in the basic 
rocks situated in close proximity on the islands (see 
Figure 6). A thermal gradient similar to that believed 
present at Profile One appears to have affected the rocks 
in this area in a Similar manner. Profile Two shows a 
more distinct metamorphic break than Profile One, owing 
likely to the presence of the lake. 

The presence of a granite intrusion to the west 


increases the similarity of Profile Two to Profile One, 


4.4 Profile Three 


44-1 Godcakion 


Profile Three (Figure 8) straddles a creek draining 
into the southwestern extremity of Thekulthili Lake. It 
crosses the contact of the intrusive granite and the Tazin 
Equivalent unit. An extension of this profile is made 
by including a sample site at the head of a bay about one 
mile east of the creek, rae the total length along 


which the ten samples were collected about 1-1/2 miles. 
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4.4.2 Observations 

Table IV shows the scatter of diagnostic metamorphic 
minerals found in the samples which comprise this profile. 

Samples 19-3, 4 and 6 are collected at the farthest 
distance away from the contact with the intrusive granite. 
The presence of chlorite in samples 19-3 and 4 indicate 
that these are likely retrograded gneisses. Sample 19-6 
has chlorite and biotite minerals present, and also a new 
growth of microcline. All samples are from the same out- 
crop. lLeucocratic granitic veins intrude these older 
gneisses in a plastic state, causing a slight displace- 
ment of the discordant granite vein. 

Nearer the contact, samples 19-lla, 19-9 and 19-7 in- 
dicate the presence of further amphibolite facies gneissic 
Or igranitic intrusive rocks within the older Tazin 
Equivalent unit. The retrograded nature of a hornblende 
gneiss (sample 19-8), now containing epidote, chlorite 
and biotite, likely occurred because of the influence of a 


second thermal episode. This event is most likely related 


to the intrusion of the microcline-rich granite to the west. 


Sample 19-12 is part of this intrusive granitic body. 

Upper greenschist-facies paragneisses are found near 
the intrusion. Sample 19-10 is one such medium- to coarse- 
grained foliated biotite gneiss. Also, a more hornfelsic 
gneiss, sample 19-11, was present in close proximity to 


the granite (Map Unit 7, Map 2). 
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TABLE IV 


Petrographic Description of Profile Three 


Thin Section Description 
(abbrev. ) 


Metamorphic 
Minerals 


leuco. biot. qtz.-monz. gneiss 


leuco. granodioritic gneiss 


leuco. gqtz.-dioritic gneiss 


EQUIV. 


leuco. microcline granite 


leuco. granite 


retrograde amphib. gneiss 


TAZIN. 


biot.-andesine granite 


biot. quartz-monz. gneiss 


clinopyrox.-hbl.~hornfelsic 
gneiss 


intrusive granite gneiss 


Thesis Map Units: (Map 2) 

7. $%Intrusive Microcline Granite 

6. Mylonite 

5. Nonacho Series Cobble-Arkose; 
5a. Meta-Nonacho 

4. Basic and Metabasic Rocks 

3,  Retrograded Biotite Gneiss 

2 Polymetamorphic and Reworked 

Gneisses e 


1. Basement Granite Gneiss 


te/zoisite 


chlorite 
biotite 


epido 


ty 


Sehenltenkies 
muscovite 
hornblende 
microcline 
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45 
4.4.3 Discussion 
Lt2 ks apparent that Profile Three shows a different 


set of field relations than Profiles One and Two. 


The Nonacho Series (Map Unit 5, Map 2) is not Sade 
nized on the southern shore of Thekulthili Lake; instead 
several types of biotite gneisses, intruded by granite 
veins, are present. The thermal metamorphic effects of 
the granitic pluton are much more profound here. It is 
felt that the more brittle nature of these gneisses com- 
pared to the sedimentary rocks farther northwest, combined 
with the possibility that the gneisses may have been at 
depth when intruded, has promoted the spread of these 


granitic offshoots from the main pluton. 


Nearer the éoneaces the west-dipping gneisses reverse 
dip (Map 2). The intrusion a the microcline granite 
may have caused the hornfelsic nature of the hornblende 
gneiss. Sample 19-11 next to the intrusion is evidence 
of thermal metamorphism, not unlike sample 20-23 of Profile 
One. It may be concluded that this one granite intrusion 
has thermally affected both the Nonacho Series (Map Unit 5) 
and the Tazin Equivalent gneisses (Map Unit 3) shown on 
Map 1. The intrusion is therefore younger than both 


those map units. 
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45. “Profile Four 


aoe  BbOCAtCLON 


Plate II gives an aerial view of Profile Four 
(Figure 9 ) looking northwest across Thekulthili Lake 
LLOMetcsmsournern-most Jimit,.. It tollows a northwest— 
trending fault lineation from a point near the head of a 
bay to the north, and along the east shore of that bay. 

On the south shore, it follows an extension of that lin- 
eation down a bay and terminates at the second of a series 
of small lakes. ‘The Norcehern parteof Profile Four has 
been mapped (Wilson, 1941) as Nonacho Series, and the 
southern half has been mapped as Tazin Eatia tent (Map 2). 
About three-quarters of a mile of lake separates the two 
parts of the Profile: total length is about 3-1/2 miles; 


22 samples were taken here, 


a ere Observations 

Samples 21-1 to 21-5 (Table V) show no metamorphic 
mineral assemblages are present in these sericitic sand- 
stones (see Plate III ). Quartz grains remain distinct, 
detrital muscovite is present, and the only mineral which 
was formed after deposition appears to be sericite, which 


likely formed from pre-existing clay minerals. 


Sample 21-6 is indistinguishable in the field from the 


preceding five samples, but thin section examination shows 
epidote to be present. Plate IV shows epidote grains 


growing around a detrital quartz grain, and sericite 
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PLATE IT 


(Profile 4): An aerial view of Profile Four, 
looking northwestward across 
Thekulthili Lake. from the 
gneissic complex to the Nonacho 
Series on the distant shore. 
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TABLE V 


Petrographic Description of Profile Four 


Metamorphic Sample Thin Section Description Map Units: 
Minerals Number (abbrev, ) 
Map 1 {Map 2 


sericitic sandstone 
21-2 sericitic sandstone 
21-4 sericitic sandstone 
21=5 sericitic sandstone 
21-6 epidote sericite meta- : 
sandstone 
21-13 sericitic meta-sedimentary 
rock : 
21-12 biot. gneiss 
21=9 biotite plagic. gneiss 
PAN Ae, p-blastic gneiss 
21-11 retro. ep.-ser.-chlor, 3 
gneiss ; 
27-12 chloritic plagic. gneiss 
21<7 ep.-hbl.-hiot. gneiss 
(retrog.) 
27-8 leuco. plagic. chlor. ep. 
gneiss 
Zijf=9 p-blas, biot.-microcline 
gneiss 
27-10 ep.-hbl.-biot.-microcline 
gneiss 
27-5 hbl.-ep.-biot. qtz.-rich 
gneiss 
PAgi—3\. hbl.-microcline-plag. 
gneiss 
27-2 ep.-hbl.-biot.-microcline 2 
gneiss : 
PAIK 8! ep.-hbl.-biot.-microcline 
gneiss 
27-4 hb1l.-biot.-K-fd. plag. 
gneiss 
27=6 p-blas. ep.-hbl.-biot. 
micro. gneiss 
27-7 leuco. biot.-microcline 
gneiss 


Thesis Map Units: (Map 2) 
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PLATE IIT 
(Sample 21-5): 


PLATE wy 
(Sample 21-6): 


Nonacho Series conglomerate, showing 
sericitization of matrix minerals 

but no metamorphic minerals. 

Detrital grain boundaries are evident. 
(Magnified 64 x). 


Nonacho Series conglomerate with 
presence of new epidote grains 
Suggests lower greenschist facies 
metamorphism, although detrital 
grain boundaries are preserved. 
(Magnified 64 x). 


is ° . @ 
oe sericite : 


wrapping completely around a Rec oeel muscovite grain. 
Epidote in this sample marks the beginning of the weak 
regional metamorphic zone present along this Profile. 

Sample 21-13, collected on the south shore (Figure 
contains epidote and chloritic minerals in what appears 
in the field to be a biotite gneiss. Sample 21-12, 
21-9 and 21-10 are all chlorite and epidote-bearing 
retrograded paragneisses. There are some possible 
relict clasts in these gneisses. 

Me smi nerd logy sOresamp les 21S) o2l—j and 2/>8 ne 
clude chlorite. Therefore these gneisses are regarded 
as part of the same greenschist-facies, retrograded 
gneisSic unit, which extends westwards towards Profile 
Three and eastwards towards Profile Five and Six. The 
disappearance of chlorite and the marked abundance of 
hornblende and microcline in sample 27-9 over a very 
short distance marks the beginning of an amphibolite- 


facies regional metamorphic unit of gneisses. 


8), 


There are several other notable features which occur 


at the greenschist/amphibolite-facies boundary. The 
Strike of higher grade gneisses changes by about 20 


degrees east and the dip of these gneisses changes from 


40° dips to 30° dips. Microcline porphyroblasts are noted 


growing in lineated ribbon-quartz and hornblende-bearing, 
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gneisses. The higher-grade gneisses may have a second 
foliation, superimposed upon the primary foliation (Plate 
V, sample 27-10). Near the boundary between the two 
gneisses, the retrograde gneisses appear to be sheared and 
the reworked gneisses (Map 2, Map Unit 2) are cross-cut 

by epidote veinlets. Clearly, the higher-grade gneiss 
encountered here is different from that observed along 
Profiles One to Three. 

Samples 27-1 to 27-7 are amphibolite-facies horn- 
blende-biotite gneisses, usually lineated and often with 
mMicrocline porphyroblasts (Plate VI) being formed at 
the expense of plagioclase. samples 27-9 and 27-10 show 
Similar textural and mineralogical features. The tex- 
tural features shown by all samples of medium-grade, 
and collected south of the gully indicate that these 
gneisses are polymetamorphic in origin, as opposed to 
the adjacent retrograde gneisses. The criteria used in 
this determination are given in Chapter Three. 

4.5.3 Discussion 

Profile Four shows the existence of an unmetamor- 
phosed unit, as well as a retrograded greenschist-facies 
and amphibolite-facies metamorphic unit. The effects 
of a thermal event, as reflected in the new metamorphic 
mineral assemblages present here, decreases towards the 


north. Sample 21-6 confirms the earliest evidence (Profile 
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PLATE V 

(Sample 27-10): Two orientations of biotite grains 
are present in this polymetamorphic 
gneiss (accentuated by ink lines, 
which suggests a second foliation 
superimposed upon the primary folia- 
tion. (Magnified 64 x). 


PLATE Vii 

(Field photograph): Microcline porphryoblasts are 
large and numerous in the poly- 
metamorphic hornblende-microcline 
gneiss (coin has 25 mm diameter). 


PLATE Vv 
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One) that some parts of the Nonacho Series (Map 1) are 
indeed metamorphosed. Relict clasts present in retro- 
grade gneisses (sample 21-9) in the Tazin Equivalent map 
unit (Map 1) suggest that this low-grade paragneissic 
unit may have been a metamorphosed conglomerate unit, 
Older than the Nonacho Series. 

The hornblende-microcline porphyroblastic gneisses 
present at the south end of Profile Four are believed to 
be polymetamorphic in nature, as earlier stated. The 
altered and sheared nature of the contact suggests that 
the retrograde gneiss to the north of this unit behaved 
in a mechanically weaker manner than the polymetamorphic 
unit, although epidote veining near the contact is evidence 
of some alteration. 

It appears then, that the polymetamorphic gneiss 
represents a pre-existing crystalline basement upon 
which a sedimentary sequence was deposited. Both units 
were then metamorphosed. The present-day contact bet- 
ween the two units is a metamorphosed expression of the 
non-conformity which must have existed before the last 
major regional metamorphic event. 

An arcuate lineation coinciding with this contact 
noted at Profile Four is observed on aerial photographs, 
wrapping around the northern extent of this polymeta- 


morphic gneiss unit. This lineation may be the litho- 


ee } 
| 7 mi’ 
ous _ CHM) jeeks 


Aah ; ‘ Wi nt | ¥ vi 
~evsdet) ok en 


i 
a " i 


: i mm at m “ ‘ Ve . i ae . ‘ . 4 
j ; 5 men at cin 6Q ‘oe he ha 
Pee Gh, 4) 


a? (in 


esesishy oOLPe ethos aie 
| : | \ RL 

oF bavet fed ox & sot al ziow’. ben io. 

ett alii s0. fixes 2m sewage ns a 


tats dteenptia Jostnes' 


| heveded | 2 ket om are | ioso a ‘ofty« 


i 


snnobive ed one bah Than rrtinken ,  s2ebdgap 


’ i +i) if Ae Vi ; ¢: 
etary. zit TR idayied pao das = eal 
. 4 bo P, ‘ 

oa 


el 
ce 
al 4 


‘ iat, 1 tinge i 25d rst be mes eh , 
7) 


gtrns rod, a steel aes OSS 


“$e ‘i 30 ae BOS ve BE.” -_ 


a 


Le, 


dal end ied 4 


“ fosahe >: ent vas 
Ff eae : 


ih 2 dgerposody, ant 


a> A dpale i 


i, domyton, etek 


58 


logical contact wrapping around a polymetamorphic gneissic 
domal feature, lying immediately south of Thekulthili 
Lake. The core of this southern thermal dome is inter- 
preted as reworked basement gneiss, which is enveloped 

by a retrograde monometamorphic gneissic unit which 
plunges under Thekulthili Lake. A long cooling history 
during remetamorpnism of the gneiss is a possible cause 

of retrogression of once amphibolite-facies minerals 


to greenschist-facies. 


4is6*.Profile Five 
46.1 Location 


Profile Five is shown in Figure 10 to cross Thekul- 
thili Lake immediately west of Bigpine Narrows. The 
sample sites are located along the western edge of a 
north-south striking shoreline, on several reefs in the 
narrows including an island referred to here as Bigpine 
Island, and on the south shore of Thekulthili Lake, 

Map 1 shows this profile beginning well within the Nonacho 
Series to the north and extending into the Tazin Equiv- 
alent unit mapped on the south shore. It is about 1 mile 


long and consists of 10 samples. 


siectong ofitremetein ton fio ne re 
“a farigivy aii eo Howes ‘ysagstbem anit * 

| men Ti Pe 
intend at mer’ Lamesa caaeR wet 
Thy be TN eg Pid | 

4 Persowex 2 


heqotewas ait Bol rtw Bi along ‘Shee " pes 
5, \ a Sy ti) , iF »’ 


4 , mn Dw oe s teeienp ‘nielqrams tomo mm shiseonsen's 


if Z 
i toaLT: ef eh yy a A 
; : hae neha 
Wad Ba Piooo pant A ‘ te Ab dite Latest gebow 25oe . 
‘ | Or Rel ere wy ae ye 
vo eidbesog 6) et AeLSRD ‘ii to me beigeomes ones poke iS 
Nuk Ais ae nye isis . 
G4 21 Lie: ae. 00s" Cs a Loedte 
\ 
! is 
| we ade 
i | 
~Luae geezn co Ol pie 
. 
edt ,ew . 17ers. 
a BD appa 24% ( of 
/ C) 
Pie ro 
ane nb eliees ORs V2 M10» pack le 4 TR 
pili d | ; L 
‘na 
smicois as ais ait bai bss Lz sae yt) Danley 
. A ay 


otal Leis et 7 syoda 
i i 


Al Hiya 


odosene ‘ond aida ithinnd y ad 


si i Ane ra 
ae A et hd ee y ‘i s om 
“~ Lupe ass BE Hs OF dia Li Pire +> 


i vate eo yl 


ae ae ter ssnoat iss 


Cat ae 


' Dy j 
. ca A . 
Vas ie r is 
ri 
| Ps i 
| ¥ ia : 
aA ur) vy 
af ae 4a i} a 


0 F 
ay) 


(4 
vd Wied fd ; 
oles ai Ie). 


Bigsine 


gst eG 


a ; enews ie | Peas onal 
UE ssttSpragen. 4.55 4 


THE KULTHIU LAKE NWT 
southcentral area 


LOCATION CF PROFILE 5- 
0 2056 4000 §c00 e800 


Figure 10. 


53 


at eR A A | 
Wa en 
bah: es i 
Te pear Re | 
. ina Ni ee) 
ua oy a ae 
¥ ot t 7) 4 Lv. 
A ) iV, 4 eh p 
’ i : Mey 4 
( 4 hf ve 
f i io Me 7 ~ i: J 
| i wr an ot + 
i v , \ : 7 
teat: ateed iaareen tina anaes Ama ean ina abies eemmneanmth Beict 


A AN ER A RR mci 
- 


ne 


LO Oy A I COED ES NE a — lA LE AO eS OI cs 
ee os. 


— a 


ee te 


- 
—— 
s 


om 
Ya 
ra 


—.. \ 
fen, } 
ff ~~ v4 pul 
~ ihn Ce 

3 
all 
. ba, A ~ 7 
| } M a OF 
r ‘ i. re 4 
4 
- wt § — i 
iNMeare \ ‘ 
ie “A ‘ ‘ 
eee. \ 
_ | Ged - 
4 \ { #) ma 
, ~ ‘ \ £ »- 
» ‘ why ~~" ' 

> Woy i 

i ‘ ~~. 
a ae 4 
% ‘2 ; Cat /? = Ot 
P. ae ae \ Tal 
X | ow? 4 
~ ” 5 i 
, . i 
\. » <. a 
» - ‘. "y 
- ey * . 

4 %, 

; ' - 

‘ , ar ? y 

al 4 fim, 

i 2 a Ln, t 
} ew c AY j 
Lx 
a 
doen eles moe - 
. ] 
‘i, : ae 
Os 
7, 4 it 


Vs 
» 
a = 


v7 ion a ry A : 


my , 
i Dust 


ie) ih 3 
aX hice 2 / ae , fet 
; th "* ‘i me 2; i atk 1% in 


4.6.2 Observations 

Sample 18-1 Gs a medium-grained sericitic arkosic 
Sandstone. Sample 18-3 is described as a sericitic 
chlorite sandstone-conglomerate (Table VI), and is con- 
Sidered as essentially unmetamorphosed because no epidote/ 
zOisite is present. The chlorite in this sample is likely 
formed from pre-existing. clay minerals much the same as 
the sericite also present, under diagenetic conditions. 

Bigpine Island consists of low-grade epidote/zoisite- 
chlorite-biotite meta-basic and/or meta-sedimentary rocks. 
Hornblende is present in sample 18-5. 

The southern shore of Thekulthili Lake at Bigpine 
Narrows is comprised of gneisses in which appear green- 
schist-facies mineral assemblages, ela a sample 18-14. 
Sample 18-7 is a muscovite-zoisite-biotite gneiss, which 
contains streaked quartz-feldspathic blebs reminiscent of 
granitic cobbles in the cobble arkoses of the Nonacho 
Series. Hornblende and epidote are present in sample 18-8; 
however petrologic evidence shows that this unit is a 
retrograde paragneiss. Samples 18-9 and 18-10 represent 
more leucocratic gneisses present (Table VI). All 
samples of gneisses examined on the south shore of Profile 
Five are considered to have been of the amphibolite-facies in 
origin because of the high An content (An39) plagioclase 


present, retrograded to greenschist-facies. 
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TABLE VI 


Petrographic Description of Profile Five 


Thin Section Description 
(abbrev. ) 


Sample 
Number 


Metamorphic 
Minerals 


med. gr. sericitic arkose 


carbonate »sericitic chlor. 
Sst; 


ser.~ep./zois.-biot./chlor. 
meta~diabase 


hbl.-biot.-ep./zois. retro. 
amphib. 


18-6 chlor./biot.-ep./zois.- 


ser, metased rock 2 
£S= 7b muse. —ZoUs, “blot, “gqnelss s 
ey 
18-8 ep.-hbl. paragneiss S 
18-9 chlor.-biot. musc, leuco. 5 
gneiss ey 
Zz 
£S= 20 chlor.-ep.-plagioclase @ 
gneiss e 
18-1l4a zois./fep.-chlor.-micro. 
paragneiss 


Thesis Map Units: (Map 2) 


7. ##j(&Intrusive Microcline Granite 

6. Mylonite 

5. Nonacho Series Cobble-Arkose; 
5a. Meta-Nonacho 

4. Basic or Metabasic Rock 

3.4, Retrograded Biotite Gneiss 

2. Polymetamorphic and Reworked 
Gneisses 

1. Basement Granite Gneiss; 
la. {ateered) 


ta/ZoLisite 


chiomate 


epido 
biotite 


sericite 
muscovite 
hornblende 
microcline 
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40,5. Discussion 

Profile Five (Figure 10) shows some similarities to 
previously studied profiles (Figure 7). Nonacho Series 
sedimentary rock units give way to calcium-rich meta- 
basic and possibly meta-sedimentary rocks found on islands, 


here and along Profile Two. Retrograde regional or ther- 


mal is present at the metamorphic (south) end of this 
Profile. Profile Five correlates well with the units 
defined along Profile Four. The retrograde gneiss 

units containing possible relict ae hae clasts are 
found occupying the sample stratigraphic horizon with 
respect to the southern thermal dome of metamorphic rocks, 
described at Profile Four. Again, a thermal gradient 
appears to decrease towards the Nonacho Series map unit 


(Map 1), where it terminates abruptly. 


4.7 Profile Six 
4.7.1 Location 

Figure 11 gives the location of Profile Six, consisting 
of 21 samples, which crosses the eastern contact of the 
Tazin Equivalent unit and the Nonacho Series (Map 1). The 
sample sites begin in the Nonacho Series about a half mile 
from the contact, which coincides with a portage trail 
between Thekulthili Lake and Lake 4 (Map 2). The Profile 
extends 3/4 mile into the Tazin Equivalent to a small lake. 


The only significant break in outcrop exposure occurs on 
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the mapped contact, where the two units are separated by 


about 30 feet of muskeg. 


4.7.2 Observations 

Sample 24-7 is a sericitic iron~stained conglomerate 
sandstone, essentially unmetamorphosed, and therefore in- 
cluded in the Nonacho Series (Table VII). Samples 24-6 and 
24-5a show the presence of chlorite only, and are therefore 
considered to be sedimentary rocks. Sample 24-5a con- 
Sists for the most part of a fine-grained, felted mass and 
is believed to be weakly retendcpheeee regolith. Samples 
24-3 and 24-4, collected closer to the Tazin-Nonacho 
contact, still show no new metamorphic mineral assemblages, 
and so all are considered Nonacho Series lithologies. 

The appearance of zoisite and the re-appearance of 
chlorite in samples 24-2 and DiAahy both collected east 
of the Tazin Equivalent map unit, indicates the weak 
effects of regional metamorphism, 

Table VII shows the slight transition in diagnostic 
metamorphic minerals which occurs between sample 24-1, 
and 24-8b, the first sample taken in the Tazin Equivalent 
map unit, less than 100 feet from sample 24-1. Sheared, 
chloritic and epidote/zoisite-bearing cataclastic rocks 
are encountered in this map unit. Metamorphic minerals 
are present in rocks which possess cataclastic textures, 
Sample 24-15, described in Table VII as a carbonate- 


biotite gneiss, shows no sedimentary features and is 
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TABLE VII 


Petrographic Description of Profile Six 


Metamorphic 
Minerals 


Sample 
Number 


24-7a 
24-6 
24-5a 
24-4 


24-3 
242 
24-1 
24-8b 
Za=9 
24-10 


24-11 
24-12 


24-13 


24-14 


24-15 
24-16 
241 
24-18 
24-59 
24-20 
24-21 


e/zoisite 
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Thin Section Description 
(abbrev. ) 


ser, Fe-stained cgl.-sst. 
chlorite-sericite sst. 
regolithic material 


sericitic pyritic cobble 
sst. 


sericitic silty arkose 
zoisite-sericite regolith 
sheared meta-arkose 
chiloms-SChemmecta~cgi. 
chlor. meta-arkose 


carb.-chlor deformed 
meta-arkose 


chlor. carb. meta-arkose 


carb.~-ser./musc. chlor.- 
zois. meta-arkose. 


p-blas. ser.-biot.-chlor. 
paragn. 


biot.-ser./chlor. meta- 
arkose 


carbonate biotite paragn. 
ser.-biotite paragneiss 
leuco. plag. (86%) gneiss 
plagioclase (99%) gneiss 
musc.-biot. rodded gneiss 
musc.-biot. plagic. gneiss 


ep.-biot. plagic. gneiss 


Thesis Map Units: (Map 2) 


7. $j%Intrusive Microcline Granite 

6. Mylonite 

5. Nonacho Series Cobble-Arkose; 
5a. 

4, Basic and Metabasic Rocks 

3. Retrograded Biotite Gneiss 

2. Polymetamorphic and Reworked 
Gneisses 

l. Basement Granite Gneiss 


Meta-Nonacho 
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classified as a retrograde gneiss, because secondary 
chlorite is present in thin section.» 

Station 24-16 marks the disappearance of chlorite 
and the beginning of upper greenschist or amphibolite- 
facies gneisses, Samples 24-16 to 24-21 show similar 
metamorphic mineral assemblages to those considered as 
greenschist-facies cataclastic rocks, but all lack 
chlorite, 

The rocks described in Table VII indicate a mono- 
metamorphic history of formation, which has included 


cataclasis-« 


essa) Discussion 

A transition from essentially unmetamorphosed to 
weakly metamorphosed sedimentary rocks is again apparent 
Nere-ateeroriie. Six.) That unit mapped by Wilson (1941) 
as Nonacho Series (Map Unit 5, Map 1) is shown to con- 
tain metamorphic minerals in samples collected near the 
mapped contact. The gneisses of the Tazin Equivalent, 
which are in very close proximity to the Nonacho Series, 
begin as sheared retrograded cataclastic gneisses and 
proceed to amphibolite-facies gneisses farther from the 
contact. No structural break is apparent at the mapped 
contact. It is postulated that shearing within the meta- 
sedimentary unit has resulted in a mechanically weak rock 
unit there, which has been eroded by the last glacial 


episode. 


Hat a 
| a 
=) yebrooes me vs 90% 3 
: “a 
: eh ye Bi 


je 


Cie  shodtsee on 


a 


Th Be tobias canine ort oa pre 
; Wy i re yi 7) D4 
*o9 shlodin iqgns 2O a ne neapte” seqau 


wi ae Ty 


telimis woe LS BE ® od ap “hs ated 


oe 


eg bexrohienve ezorly 2 ines adneean: 6% 


4oni Lhe) ped 
| , 


i : yr -r?P 
~Gruiiwey J StF nd £ hd 
i r 79 : 
Frasers frare 3 ormyt phe, pl i ole 
YSEriLor£ 2680 ASLiw 
y ; 
1 4 ‘h 
i 4 ' . 
‘ 14 
~~ 


0+ bamongn amet omg | Uinignoa’ 


~ } : ‘ ' ‘ ‘ M f q y - - a 
tasteqgé niape Bes Shoes ‘al nibes bese 
(£her igelew wd Ss 1S dieu sant xie® 


“ton oF wore ei (ft uM! ne’ +iau ‘@am) 

: q P ry ui » th aoe ey ry Ly. i ’ he : gh : '_ 

aly usen besosl Lon as Lomee at elsxen 
i f ho rip iu F : 


ee Pete eee : haa: 
Jnsisvivgs aise? 2 
Ag t ‘ o 


r “ * ems, ct odin eee ‘ d 
,28f%O< Olosiou oat as: 


b a 
a ha t ie eye ‘ . 7 
bag. asée site 9 oltes (ome 
i yi ni lo 
» oi 2 i 


eit mor? vodtan}, @ ck 


beqqam ont: $6 a sil 

Vy j Pal 7 ia, 

(Seton ods ebdthy ene 
| | Hs a ea i 

loon dow: in 
) - tatonty deat 


cP 4) 
; ian) ‘ ’ 
Pe ae rT F . Me - ne 
a, Mee i 


al ut es a ; 


; 
iA; 


Regolithic material is believed present at sample 
sites 24-4) and 24-5. This material has apparently formed 
from fluvial material (the Nonacho Series, Henderson, 
i93/) during the depositicnal history of the Nonacho 
Series. 

No polymetamorphic rocks are present along Profile 
Six. Aerial photographs show a prominent lineation west 
of the small lake which marks the western end of this 
profile. This feature may correspond to the retrograde/ 
reworked contact described in the discussion of Profile 
Four. This would mean that the postulated southern 
gneissic dome has upper amphibolite-facies gneisses on 
its east flank, as well as on the west side (Profile 


Three) . 


4.8 Profile Seven 
AA 3% Location 

Profile Seven crosses a bay on the north shore of 
the southern portion of Lake 4 (Figure 12). It consists 
of three samples collected about five hundred feet apart 
in the pre-Nonacho Series gneisses (Map Unit 4, Map 1) 
and three samples: spaced similarly in the Nonacho Series 
(Map Unit 5, Map 1). The two sets of samples are separated 
by a bay, which Sheena the actual pre-Nonacho gneiss- 
Nohnacho Series contact; the total length of the Profile 
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43.2) tObServations 


Samplesm25=1),. 2 vands 3 ae described in Table VIII 
as altered leucocratic granite gneisses. Feldspars are 
quite sericitic and the quartz grains present in these 
samples are streaked and rodded. Hematite staining 
pervades rod-like zones in the rock, believed to be an 
expression of destroyed pre-existing ferro-magnesian 


minerals. These Samples generally show the effects of 


a weak metamorphic alteration on a pre-existing amphibolite- 


facies (or higher) gneiss. No undisputable evidence of 
polymetamorphism sensu stricto is present in the thin 
sections of these samples. 

Trace amounts of chlorite are present in Nonacho 
Series (Map 2) samples 25-4 and 25-5. This indicates 
diagenetic processes only, within the contact zone of 
the Nonacho Series and the altered gneiss ose 
described. 

Sample 25-6 shows no metamorphic minerals and is 
therefore essentially unmetamorphosed Nonacho Series 
sericitic cobble-sandstone. This sample site is farthest 
from the assumed contact with the altered gneissic 


complex, which occurs somewhere under the bay. 


4.8.3 Discussion 
A zone of low-grade alteration is apparent along the 
contact between the pre-Nonacho gneissic rocks (Map Unit 


1) and the Nonacho Series (Map Unit 5, Map 1). This 
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TABLE VIII 


Petrographic Description of Profile Seven 


Metamorphic Sample 
Minerals Number 


| 25-3 
SE, 
psye 
254 
25-5 
25-6 


Thesis Map Units: (Map 2) 


Thin Section Description 
(abbrev.) 


altered leuco. granite 
gneiss 


altered leuco. granite 
gneiss 


altered leuco. granite 
gneiss 


sericitic hematitic 
arkosic meta-sandstone 


sericitic hematitic 
meta-sandstone é 


sericitic gneiss- 
cobble sandstone 


7. #Intrusive Microcline Granite 
6. Mylonite 
5 


Z . Nonacho Series Cobble-Arkose; 
d 5a. Meta-Nonacho. 
if 4. Basic or Metabasic Rock 
< ie 3. Retrograded Biotite Gneiss 
iol holes 2. Polymetamorphic and Reworked 
“Af >| ae Gneisses ; 
mal bad cl ey eed ean 1. Basement Granite Gneiss; 
tal-alalojM}o la. (altered). 
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alteration has created the mineral chlorite and has.-- 
caused the partial destruction by hydration and sericiti- 
zation of pre-existing high-grade minerals. Also, 
kinematic deformation in the mechanically brittle 
ela eredsigneiass hassiccwen dace. wetyappears,.that this 
low-grade, water-rich alteration has occurred along the 
non-conformity between the Nonacho Series and the under- 
lying basement gneisses. This alteration did not extend 
asitam as amp lejjsite 2556) but tas) pervaded ‘the, basement 
gneisses at least as far as sample site 25-3 (Figure 12). 
Samples 25-4, 5 and 6 are Nonacho Series sedimentary 
rocks because no regional metamorphic mineralogy is 
present; Sane 25-1, 2 and 3 are classed as altered 


basement gneisses (Table VIII). 


4.9 Summary of Detailed Petrologic Profiles 

A compilation of thimsection “end field data con— 
Sidered along each profile gives an overall view of the 
geological field relations and map units present in the 
southern portion of the thesis area. Profiles 1 to 7 
demonstrate the field relations and metamorphic gradients 
present within the Nonacho Series and Tazin Equivalent 
units (Map 1) and the intrusive gneiss/gneissic dome/ 
altered basement gneiss crystalline rocks which are in 


contact with those units. 
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4.9.1 Western Area: Granite Gneiss Intrusion 

Profiles One, Two and Three (Figures 6, 7 and 8) all 
terminate to the west in a very coarse-grained microcline 
granite intrusive body which has influenced many of the 
field relations observed here. Hornfelsic rocks (samples 
19-11 and 20-23) abut this intrusion, pegmatitic veins 
(Profile One) and granite veins (Profile Three) cut 
neighbouring rock types. A thermal gradient decreasing 
away from the intrusion (Map Unit 9, Map 1) is noted 
(Profiles One and Two). The heat source appears to have 
caused retrogressive metamorphism of those portions of 
the pre-existing amphibolite-facies gneisses and cata- 
clasites which now possess hornfelsic or greenschist- 
facies mineral assemblage. These rocks differ from the 
retrograde gneisses of the southern thermal dome only 


because of their cataclastic nature. (see Map 2). 


4.9.2 Southern Thermal Dome 

A polymetamorphic gneissic core appears to be the 
centre of the thermal aureole shown in Profiles Four, 
Five and Six. Gneisses containing quartzo-feldspathic 
lenses resembling relict metamorphic granite clasts are 
observed above an apparent metamorphosed unconformity. 
Retrograded gneisses on the flanks and nose of this struc- 
ture, Suggesting that this gneissic dome plunges to the 


north, under the Nonacho Series. A coalescence on the west 
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flank of the mantled dome, and the western intrusive 
granite (Profile Three) indicates that the entire domal 
structure pre-dates the intrusion. 

Any evidence of a transition from gneisses to un- 


- metamorphosed sedimentary rocks at best is tenuous. 


449.. 344 -Aittered Basement sGneiss 


Weak alteration of the Nonacho Series and its base- 
ment gneiss suggests that this eastern area was either 
inoa, thermal “trough? ‘during the intrusion of the granite 
in the west and the es AS mantled gneissic dome, or 
else was maintained at a higher crustal level. Hydro- 
thevmalvactivity along the contact atethe Lime of the 
intrusion of the southern dome is likely responsible for 


the alteration along the non-conformity. 


4.9.4 Conclusions 


Several conclusions may be drawn from the evidence 
cited in this chapter. Firstly, the transition between 
unmetamorphosed sedimentary rocks to medium-grade para- 
gneisses is generally undefined. The Tazin Equivalent 
(Map Unit 3) may be an older rock unit than the Nonacho 
Series (Map Unit 5, Map 1). Secondly, the thermal re- 
gime in the thesis area decreases into the Nonacho 
Series basin. The granite on the west shore of Thek- 
ulthili Lake intruded by the country rock. The mantled 


polymetamorphic gneissic dome in the south shows evidence 
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Of doming but in a solid crystalline state and the base- 
ment complex to the east is slightly altered. 

It may then be deduced that the Nonacho Series, after 
being deposited in a pre-existing graben, was subjected 
aE a part to weak regional metamorphism. Contact meta- 
morphism has occurred with the late-stage intrusion of 
the microcline granite to the west. Some thermal effects 
on the Nonacho strata are apparent along Profile Four and 
Seven, where contacts between the two rock units are more 
visible. The general geology, as shown un iMap. 2), is 
largely deduced from the information given in Profiles 


One to Seven. 
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REGIONAL GEOLOGIC DATA 


5, LO ORES Oe kK tollL Te 
5.1.1 General Statement 

DiS. (k,n. DUEWasIr ana Kio. tay Tom collected the=1958 
suite of rocks mainly for purposes of age determination, 
Their objective at that time was not Ominiice the purpose 
of this thesis: to attempt to solve the problem of the 
age and field relations of the Nonacho Group with its 
neighbouring granitic rocks. The samples were collected 
in a more-or-less linear pattern, down the eastern shore 
or “the ‘main portion of “‘thet-lake!* This’ data\ is treated 
mostly as a supplement to the information derived from 
the 1975 field season profiles, because it was collected 
in a different manner. 

The metamorphic nature of the samples collected, 
when compared to the lithological units described by 
Henderson, gives results consistent with those obtained 
from the 1975 field season data at the south end of the 
lake. 

Deane 
Metamorphism Along the Eastern Margin of the Nonacho Series 
Contact metamorphism is apparent in undeformed Nonacho 


Series conglomerates in the Salkeld Lake area, adjacent to 


75 


‘ toy oe AR ea RO! a Rs 
oe Ue ON ak eo ee) ee PNT ORS a 
BU UG a 


Lia | : “DU 4 hy a , Vie 
‘ , “i ; ny oa ty } ways : Fy I 
a -_— i 7 i Pe Sign Nt y 
Be | hey 
a ae ay ‘a ae 


nine 
| io gui) i ay 


ys 


ae eX De : i) 
Ns % > 
7 


Po 
: ge ae ! ely 


gett std i suite’ re ‘an saute 
totseninioteh @pa Io teedgiud ‘sok iptetiam eee 
“pacaiua' odd wattiny ton wew Gund tadd 44) aMeseaE 
ody 26 fue tdioxg eds avioe oF sane Hs | 
att 3 20 quoxa edodnot sil Sa) aa 


.s , ¢ a 
: 1 -B s 
a4 - 
: * 7 
- 4 
nP! 
‘ah re Seale hy bake 
Ai_ss : * 7 a. 
' rr f 
‘ 
r 
co 
‘ 
F ’ 
~ 


pediiier fog, aaa fe taeet Ce aitaoe obkie 
omeie: n29deee ec awob: | (gete9 460 sada 
“bos neny St ea0b eit) 24st aiid 3p cafe | tet 
mort boyisob sohtsmsetah) ext of srs tee ipa eiseom 
pasoatlod eaw 3 sarned ype iiox noaaamptlet 


76 


Hender Sonus aNtLustvesgranite rock unit, (MapeUnie 1, 
Mapai). eSamplesm3o35; 32644, 3647, 8650 and? 3652 all con- 
tain new growths of brown biotite and have hornfelsic 
textures. (Plate VII and VIIITa-d). These samples are 
plotted on Figures 60 31 as map unit 5a. 

This evidence of a post-Nonacho thermal event is com- 
patible with the confirmation of an intrusive granite 
at) Profile One (Section 4.2.3.) However in the Salkeld 
Lake area, the thermal influence is manifested directly 
in the Nonacho Series spar ibe! than by retrogression 
of a neighbouring gneiss. Chlorite-epidote/zoisite-_ 
biotite-plagioclase mineral assemblages within the Nonacho 
Suggests a compatability with greenschist-facies meta- 
morphism. 

EviaencesOr weak*or oreenschist metamorphism an 
Nonacho sedimentary rocks are ieee found further south 
along the mapped non-conformity with Henderson's "older 
granite" (see Table IX). As well, rocks designated as 
basement granites by Henderson often show retrograde 
metamorphic effects, which indicate greenschist-facies 
conditions occurring after initial amphibolite-facies 
formational temperatures. It therefore appears that 
retrogression of at least those gneisses along the non- 
conformity to P-T conditions compatible with prograde 
lower greenschist-facies mineralogy within the Nonacho 


Series rocks has occurred. 
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(Sample 3635): New biotite is present in the matrix 
beside a detrital plagioclase grain, 
in this sample of Nonacho Series con- 
glomerate, indicating metamorphism 
of the units i(Magniited 645 x). 


PLATE Via 

(Field photograph): Near the collection site of 
sample 3647, photo shows primary 
sedimentary textures and strati- 
fied nature of the Nonacho Series 
conglomerates, which in thin section 


have hornfelsic textures and contain 
brown biotite. 
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PLATE VIIIb 


(Sample 3647): 


PLATE WV LLic 


(Sample 3647): 


PLATE VIIId 


(Sample 3647): 


Photomicrograph shows the contact area 
of a granite pebble with the matrix 
minerals in the Nonacho Series conglom- 
erate. (Magnified 6.4 x) 


Higher power photo shows new biotite 
growing at the contact of the granite 
pebble and the matrix. (Magnified 64x) 


Granite pebble is in lower half of 
photo, and consists here of epidote and 
quartz, while epidote/biotite minerals 
are present in the matrix, indicative 
of a metamorphic event affecting the 
conglomerate. (Magnified 260 x) 
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Samples of gneisses farther away from the contact 


(e.g. Samples 3710-12) are amphibolite-facies rocks. 


See SUM tay 

The Nonacho Series map units are present along the 
eastern extent of Thekulthili Lake as both unmetamorphosed 
(Map Unit 5, Map 2) and weakly thermally metamorphosed 
or dynamothermally metamorphosed rock units (Map Unit 5a). 
The metamorphic facies appears to be compatible with the 
gneissic or granitic "basement" rocks abutting the 
Nonacho Series map units, which all show evidence of © 
retrograde metamorphic effects to greenschist-facies. 
Samples away from the contact indicate amphibolite-facies, 
and the presence of a thermal gradient, with temperature 
decreasing towards the Nonacho Series units, a similar 


Manner indicated by the 1975 profiles. 


Henderson's interpretation of the alternating intru- 
Sive-unconformable granite/sedimentary rock contact was 
likely based upon the aspect of these rocks in the field 
rather than on their petrology. Uniform retrogressive 
metamorphism of the basement tends to combine the granites 
designated as units 4 and 9 on Map 1, into one reactiva- 
ted basement gneiss unit, designated as units 1, 2 and 
3 on Map 2. This suggests that the present-day erosional 
surface cuts through a section of Hudsonian and pre- 
Hudsonian rocks, beginning in unmetamorphosed Nonacho 


Series cobble-arkoses, crossing a weakly metamorphosed 
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nonconformity, and continuing into a polymetamorphic 
gneissic complex of a deeper crustal cut. This differs 
from the interpretation of the 1975 Profile Four area 

in that the higher grade gneisses may not be confined to 
a domal J eareriners” 

The 1958 rock suite data discussed here was designed 
to supplement the 1975 field season rock suite and add 
regional control to the area of study. This earlier 
collection of rocks from Thekulthili Lake also show that 
the basal portion of the Nonacho sedimentary rock units 
have indeed been subjected to a regional metamorphic 
episode.” Survival values of 2240, 2260 and 2420 million 
years (Burwash and Baadsgaard, 1962) give independent 
evidence indicating Kenoran age origins of the basement 
gneisses. Younger 1790, 1800 and 1850 million year dates 
(Burwash and Baadsgaard, 1962) show a complete up-dating 
of the K/Ar "radiometric clocks" to Hudsonian time in some 
gneisses. Figure 34 (Chapter Nine) shows the location of 
these as well as G.S.C. age determinations. 

Appendix #I gives a description of the rocks listed 
inglabie #Lxsand found oneMap $2, giving their diagnostic 


metamorphic mineral assemblages. 
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5¥2 “Structure 


McGlynn (1967) has shown that the Nonacho Series 
strata are preserved in what appears to be a demi-graben 
basin, which is faulted to depth in the west and has the 
Original nonconformity preserved in the east. The axes of 
a series of compressional folds across the basin trend sub- 
parallel to the length:-of the rock unit. Local structural 
data collected aut ie the 1975 field season are presented 
here in the context of McGlynn's general interpretation, 
and with respect to the field relation of the Nonacho 
towadjacent Tock!) units: 

Figure 13 is a structural map showing bedding and 
foliation orientation data, which was collected in the 
field during the 1975 field season. The information 
derived from this data supplements the field relations 
between the Nonacho Series at its southernmost abrupt 
termination, with the adjacent granitic or gneissic lith- 
Ologies. Comparisons between the orientation of the 
Nonacho and the foliation of the gneisses is best shown 
along Profile Six (see Figure 11) but possible every- 
where to some extent. Clearly, any relict bedding or 
penetrative deformation reflected in the present-day 
Orientation of the gneisses has little or no correlation 
to the strike of the folded Nonacho strata. 

Within the Nonacho Series, the bedding strikes diff- 


ered considerably in orientation from Profile to Profile 
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but are reasonably constant along any one Profile. Dip 
measurements were difficult to take due to the massive 
nature of the sandstones and conglomerates, 

The gneisses which border the Nonacho to the south 
(discussed in Chapter 4) are shown to have an eastern and 
western flank. The foliation is Subparallel to the north- 
easterly trending Hudsonian orogenic fabric and also aligns 
with the strike of Thekulthili Lake. The slight change 
in strike between the polymetamorphic core and the nearby 
retrograded gneisses on Profile Fomm-is graphiealily sevi- 
dent. (See Section 4.5.3). As well, the reversal of dip 
at the western edge of the mantled gneissic dome is 
(Section 4.4.2) shown. 

Thekulthili Lake appears to occupy a major structural 
break between the gneisses and granites and the Nonacho 
Series. (See Figures 14 and 15). Several movements along 
the west edge of the Nonacho Series basin are reflected 
in the cataclastic textures of sample 20-21. Several 
génerations of crush material are evident in this speci-— 
men. The west bay fault which is crossed by Profiles One 
and Two was likely activated several times. Mylonite clasts 
present within the Nonacho sedimentary rocks are evidence 
of pre-Nonacho movements; crushing of mylonite or cata- 
clastic rock may be related to a post-Nonacho movement, 
during a later period of orogenic activity (which likely 


caused the infolding of the Nonacho strata). 
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CHAPTER SIX 


AEROMAGNETIC OBSERVATIONS 


6.1 General Statement 

Airborne aeromagnetic surveys of this area were flown 
for the Geological Survey of Canada during the years of 
1960 and 1962. The published maps were not corrected for 
regional variation in the Earth's geomagnetic field. The 
results of these surveys have been published on scales of 
one inch equals one mile, and one inch equals four miles. 
A comparison of the maps compiled on a scale of one inch 
equals four miles with the geology of the same area gives 


a “better understanding of the “thesis area. 


6.2 Regional Observations 

One minor and two major trends are present on the 
250,000:1 scale aeromagnetic maps covering the Fort 
smiti: Taltson Lake, Nonacho Lake and Hill Island Lake 
atLedo,. »outong NOLL -sOuLl teeclonluc tlavLrcs up tO tne 
Macdonald Fault by Great Slave Lake are reminiscent of 
the Kenoran tectonic fabric found farther north in the 
Slave Province. Probable meta-sedimentary rock units in the 
eastern two map sheets, change strike in the vicinity of 
Thekulthili Lake and orient themselves in a northeast- 
southwest manner, parallel to the general tectonic fabric 


of the younger Churchill Province. The two fabrics 
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converge in the area immediately west of Thekulthili Lake, 
near the intrusive microcline granite, which is expressed 
as a strong magnetic high. A zone of overlapping of the 
two major tectonic fabrics, lies just west of the 110th 
meridian west longitude. Minor trends in aeromagnetic 
highs can be found in the study area SEVtKwngycorune 
northwest. These represent diabase dykes of the Mackenzie 
Swarm which cut through the area. Larger northwest- 
trending aeromagnetic highs are also present southwest of 
Thekulthili Lake. These may represent infolds of meta- 
sedimentary rocks, 

Less Beier eden ar the north-south fabric is due to 
persistent relict Kenoran structural fabric. The north- 
east tectonic fabric is an expression of folding and 


metamorphism related to the Churchill orogenic event. 


6.3 Local Observations 


The most striking feature aeromagnetically which 
occurs in the thesis area is the pronounced aeromagnetic 
"dome" in the southwest corner of Thekulthili Lake. This 
lies over the unit mapped as intrusive microcline granite. 
It is postulated that magnetite grains within the in- 
trusive body are responsible for the high. 

A strong linear high can be found cutting to the 


northwest from the southeast corner of Thkulthili Lake. 
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Several more such linear aeromagnetic expressions are 
present west of the northern portion of the lake. Aerial 
photographs also show these linear features, identified 
as larger diabasic dykes cross-cutting the sedimentary 
rocks and metamorphic rocks in the area. Ground obser- 
vations at the site of 1958 sample nos. 3680 to 3690, 

a diabasic dyke, verify the existence of these dykes and 


their expression on the aeromagnetic maps. 


Thekulthili Lake shows up as a slight "trough" on 
the aeromagnetic maps. This would be due to the topo- 
graphic depression, which is occupied by the lake, giving 
increased clearance eon thewarrocratt to bedrock. 

With the exception of the aforementioned examples, 
the entire area of basement granites or paragneisses, 
and sedimentary rocks, is a relatively low relief, aero- 
magnetic "plain", with few highs present. Little diff- 
erence is apparent between the sedimentary rocks and 


the gneisses in the southern portion of the thesis area. 
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CHAPTER SEVEN 


ANALYSIS OF PETROLOGIC DATA 


7.1 General Statement 

The mineralogical composition of thin sections 
examined (Appendix I) has been treated statistically, as 
well as petrogenetically. The population of each grouping 
of rocks varied from .3. to. 58, limiting the quantitative 
certainty of some groups; nevertheless, the results from 
thin section ae data shown here appear consistent 
with petrogenetic and field relation conclusions discussed 


in Chapter Four. 


7.2.1 WHormationjof}Rock Units 

Mapping was not a prime objective of this study; 
however the designation of rock units for purposes of 
discussing the field relations of the Nonacho Series was 
BEGESSALY me sLON Sect son sdescript ions gave «thevbasis yon 
which the units were delineated: primary criteria were 
the lithological and genetic relationship of each rock 
type with all others in the area. The metamorphic facies 
of the sample was a secondary basis of division among 
Similar lithologies, e.g. the basement gneiss. The class- 
ical petrographical descriptive method employed by area 


house (1959) was believed to be too fine a division to make 
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for purposes of studying age relations. A petrogenetic 
name, with due consideration given to the sample's field 
location, yielded eight major divisions (with one signifi- 
cant subdivision in one unit): 

8. Diabase 

7. Intrusive granite 

6. Mylonite 

5. Nonacho Series 

5a. Hornfelsic Nonacho Series 

44 basic. LOcKkS 

3. Retrograded gneiss 

2. Polymetamorphic (Reworked) gneisses 


1. Eastern basement gneisses 


7.2.2 Mineralogical Composition Analysis 

The mineralogical composition of major rock groups, 
as determined by modal sasiate (Volume percent) was 
plotted on triangular diagrams. The number of sample 
points plotted in a 10% triangular area was contoured for 
both quartz-total feldspar-total mafic minerals as well as 
quartz-plagioclase-K-feldspar percentages. Patterns of 
composition in each rock group, and between related rock 
units are discussed here. 
Unit 1: Eastern Basement Gneisses: 

Figures 16 & 17 represent those samples collected in 


the 1958 field season, from the basement rocks. 
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The felsic minerals diagram shows a mid-range con- 
centration with a decided skew towards a second population 
in the granodiorite (plagioclase abundant) sector. A 
weak trend towards the granitic side of the triangle per- 
Sists. These samples may then be considered as generally 
quartz monzonitic or granodioritic gneisses. 

A plot of mafic minerals versus felsics (total feld- 
Spar and quartz) gives a heavy concentration of points on 
the leucocratic side of the diagram. A tight cluster is 
evident in the 20 to 60 percent quartz range (relative 
to total feldspar) with only a slight scatter towards the 
mafic end member. Most of these gneisses have less than 
10% mafic minerais present, and are more feldspathic 


» 


aian GuarcZ=-ricn. 


in as mnuch as. the 195e8mrock ‘Suite was collected for 
purposes of radiometric dating rather than for mapping, 
no further division of the basement gneisses is made. 

It is believed that these rocks, predominantly amphibolite- 
facies gneisses, represent an average basement-rock compo- 
Sition for the thesis area. 

Unit II: Polymetamorphic (Reworked) Gneisses: 

Deformed, and in part porphyroblastic gneisses pre- 
sent south of Thekulthili Lake contain textural and min- 
eralogical features which indicate that this area has a 
polymetamorphic eect Those samples collected give a 


scatter of points when plotted. The population is rela- 
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tively small. The identified polymetamorphic gneisses 
have a similar distribution to the eastern basement 
gneisses (Unit I), as shown in Figures 18 & 19. Gen- 
erally, plotting granodioritic some scatter, these rocks 
are mainly leucocratic and lie in the 20-50% quartz 
versus total feldspar which is directly correlative to 
Un wie 

The spread. of isolated samples on both Figures 18 
& 19 show the inhomogeneity of this small population. 
Nevertheless a trend is apparent, especially upon com- 
parison with other basement rock types. 

Unit III: Retrograde Monometamorphic Gneisses: 

These gneisses are found Wrapping around the poly- 
metamorphic core of the southern thermal dome, south of 
Thekulthili Lake. Strong trends which are comparable, yet 
somewhat different, than Unit I are visible in Figures 20 
&-21. 

Plagioclase is by far in excess of K-feldspar in this 
Tockeunit, with a skegen distribution concentrating in 
the 20 to 50% quartz versus plagioclase area, emphasizing 

a trend towards granodioritic composition shown in Unit I. 
i smaller scatter does cross into the quartz monzonitic 
range of the diagram, representing a compositional spread. 

Mafic minerals versus felsic minerals (Figure 21) 
shows a wide pattern of more uniform density. Grouping 
along the total faliaenar versus quartz side of the tri- 


angle is towards the total feldspar end, comparable to 
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Unrtcet: “Bastern vesement Gneisses (n =) 34) 
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(e: average basement mineralogy from Burwash and Kruvicka, 
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the eastern basement gneiss, but the leucocratic nature 
has been lost, with concentration now in the 15 to 25% 
total mafics range. This reflects the biotite, and 
epidote-chlorite retrograde mafic mineral assemblages 
growing at the expense of pre-existing (often preserved 
as relict grains) amphiboles. This often is directly 
correlative with the more general basement gneiss rock 
igs eC UY?) 4 

Uae Lvs) Basic sRocks:: 

Figures 22 and 23 demonstrate the mafic, high- 
plagioclase content of basic rock. These rocks are 
amphibolites or possibly metadiabase, for the most part. 
One quartz-rich rock represents a biotitic metasedimentary 
sample. The mafic content is variable (Figure 23), but 
lies in the 30 to 80% range. The basic rocks are grouped 
in a predictable pattern, completely separate from gneissic 
POChKoeMapweUnl ts, Ly Gilyn ee jes 
Unit V: Nonacho Series: 

All samples of the Nonacho Series sedimentary rocks 
are grouped into one unit. A separate population (Unit 
Va) is derived from this population. 

Figure 24 shows a high quartz content, predictable 
since quartz is an end member in the sedimentary re- 
Sistate series. Alstatisuicay “tail” departs from this 
K-feldspathic (another more erosionally resistant min- 


eral) and quartz end, and crosses over towards the plagic 
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Unit Va: Thermally Metamorphosed Nonacho Series (n = 5) 
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end. This spread will be discussed under Unit Va. 

Figure 25 shows a generally leucocratic nature to 
the Nonacho Series, likely because mafic minerals are 
generally less resistant than felsics. The small, high- 
mafic minerals population is indicative only of Peer 
amount of Sericite or white-mica form in the finer- 
grained rocks of the Nonacho Series,, formed, from recon- 
stituted clay minerals. Another population, half-way 
between the quartz and mafic minerals end members, is 
a reflection of the sericitic nature of many sandstone 
Wnts. 

Generally, the Nonacho Series sedimentary rocks 
plot as being arkosic or subarkosic sandstones, with an 
abundance of sericite because of diagenetic processes, 
Unit Va: 

Figures 26 and 27 show representative samples of 
four Nonacho Series rocks in which hornfelsic textures 
and contact-metamorphic brown biotite were discovered. 
Although the relationship to the Nonacho Series is in- 
disputable because of the excellent preservation of 
primary sedimentary features and their field relations, 
the rocks plot correlative with the monometamorphic 
gneisses: (Unitsl el figures: 20 sand..21).. 

The "tail" present on Figure 24, which is a depar- 
ture from the bulk of the Nonacho Series samples, is 
caused partly by the contact metamorphic presence of 


these samples regenerating plagioclase mineralogy, which 
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is normally too susceptible to erosion to withstand a 
sedimentary cycle. The slightly more mafic and felds- 
pathic nature of these samples set them apart from the 
rest Of Unit V. 1.8 One: quaitz—-1 uch but shornfelsic»sample 
may be regarded as a link between the resistate series 
of the sedimentary rocks (Unit V) and the metamorphic 
aspects of gneisses or hornfels (Unit Va and Unit III). 
Unuse, Vis My loni te: 

Figures 30 and 31 show a high-quartz composition of 
the ultramylonite encountered along profile one. Too few 
samples and complete destruction of all but the most 
resistant mineral present do not allow statistical compo- 
sitional approach to this very local unit. 

Unit Vit: Int@gusiverGranite: 

The geologic significance of the very coarse-grained 
microcline granite present west of Thekulthili Lake 
necessitates triangular plots of the mineralogical compo- 
sition (Figures 28 & 29). Two of the three samples 
plot as a quartz monzonite (Moorhouse, 1959) in composi- 
tion. One considerably more K-feldspathic sample plots 
abnormally; it likely is affected by the very coarse- 
grained nature of the microcline crystals in thin section, 
rather than a divergence in rock composition. This unit 
shows poor correlation with the major mineralogical dis- 
tribution of gneissic Units II and III, although could os 


considered correlative to the more general Unit I. The 
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Wniitw Misenantrusive, Granite (n,.= 3) 
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Average Compositions of Major Rock Units 
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rock unit intrudes the Nonacho Series, and represents a 
high crustal level, probably late orogenic plutonic event. 
Unit Vill: | Diabase: 

Figures 30 & 31 give typical mineralogical plots of 
diabase dykes found in the study area. Since field re- 
lations between the diabase and other rock units, clearly 
show the dykes to be the youngest rock unit in the area, 
cross-cutting all others, analyzing the mineralogy for 
purposes of discussing field relations is not necessary 


acewithethe, other rock mits. 


7.2.3 Inter-Unit Comparisons 


The composition of the major rock units represented 
ine uguresi 16 tto. 295) -arescqivensin Tables x. Triangular 
plots of the average composition are shown in Figures 
JO ever sSL 

Comparing the Nonacho Series with its basement gneiss 
rock units, (postulated as being possible source rocks 
for the Nonacho), trends are apparent. Polymetamorphic 
and especially, retrograde rock units (Frqures) 18,) 19, 20 
& 21) are plagioclase-rich relative to quartz and K- 
feldspar content. However, the eastern basement gneisses 
show a trend towards more K-feldspathic mineralogy. (see 
Figure 16). This trend terminates in the Nonacho Series 
(Figures 24 & 25), at the quartz-rich and K-feldspar-poor 
area with a "tail" showing the route of the mineralogical 
trend. Total feldspar versus quartz content tie-line in 


Figures 19, 21 and 25 show a similar migration of point- 
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densities, 


The likely reason for this mineralogical variation 
involves two processes: a later thermal event super- 
imposed on the gneisses likely caused Pees senate an 
(shown more dramatically in Unit VII), and the sedimentary- 
resistate series in the Nonacho Series diagrams caused 
the destruction of calcic feldspars and the beneficiation 
of quartz minerals. 

A statistically more tenuous inter-unit comparison 
Shows similarities between earlier basic or metabasic 
rock units (Figures 30& 31) and later diabase dykes. 

Some meta-basic rocks may represent metamorphosed dykes 
of an older (pre-Hudsonian) age. 

Figures 30& 31 give average compositions of all 
BOckvunits., - The basement gneisses ({Untts” 1, Tf and" tll) 
group reasonably well, with intrusive granite Unit VII in 
Figures 30 & 31. A significant increase in K-feldspar is 
apparent in Figure 30, however suggesting K-metasomatism 
has occurred in Unit VII, typical of late stage high- 
level granites (Burwash and Krupicka, 1969). The Nonacho 
Series (Unit V) plots high towards the quartz end-member 
but the hornfelsic samples (Unit Va) trend towards more 
gneissic compositions, Significant mineralogical changes 
upon metamorphism of these sedimentary rocks are evident 
here. 

Mylonite (Unit Vl), Basic rocks (Unit 1V),” and 


Diabase (Unit VIII), plot well away from the main rock 
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types present, by virtue of their markedly different 


mineralogies. 


7.3 OTHER METAMORPHIC CONSIDERATIONS 
7.3.1 General Statement 

Discovery of retrograde metamorphic mineral assen- 
blages within Map Unit III prevented the application of the 
Barrovian method "first appearance of index minerals" for 
establishing the metamorphic facies of the rock. Alter- 
ation of gneisses by metamorphic processes is widespread 
in the study area, indicative of dynamothermal conditions 
outside those stability fields in which the gneisses were 
initially formed. Prograde Metamorphism of gneisses and 
Sedimentary rocks in the vicinity of altered or retro- 
graded gneisses suggests a complex history of metamorphism 
which may be partly understood by considering pressure- 


temperature conditions indicated by the present mineralogy. 


7.3.2 Stability Fields of Some Critical Minerals 


The appearance of epidote and zoisite has indicated 
the greenschist-facies metamorphism of Nonacho Series 
Sedimentary rocks or the retrogression of amphibolite-facies 
gneisses, as demonstrated in samples 21-6 and 21-7 respec- 
tively (Profile Four). 

Although chlorite may be found in diagenetic sand- 
Stone as well as in amphibolite-facies gneisses, brown 


biotite is a definite indication of temperatures 
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encountered only during metamorphic episodes. Plates VIIIb- 
d show the growth of new brown biotite in the matrix of a 
cobble conglomerate. A hornfelsic texture is apparent 

and mineral deformation of the primary textures would 
indicate thermal metamorphism rather than dynamothermal. 
Sample 20-13 is very fine-grained biotite-rich metased- 
imentary rock which lies adjacent to the intrusive micro- 
cline granite. ~Hornfelsic rocks are found in two areas 

at least, within the Nonacho Series: Profile One and Salkeld 
Lakes. Henderson and Wilson mapped the adjacent granites 

as intruding the Nonacho in both places, which appears to 

be correct from metamorphic considerations. 

The retrograde gneiss south of the Nonacho Series 
contains cobble-like quartz-feldspathic lenses throughout 
the unit. Retrograde greenschist metamorphism, has caused 
most of the hornblende present to alter to epidote and 
chlorite. The plagioclase fomaithe quitercarerte'(An35) 
which implies an amphibolite-facies formational temperature 
for the gneiss. The amphibolite-facies formational temp- 
erature is compatable with the mineral assemblages present 
in the polymetamorphic gneiss (Unit II) (samples 27-1 to 10) 
which lies in contact with the retrograde gneiss (Unit III). 

Triangular diagrams (Figure 30) indicate a closer 
resemblance between Units II and III than between gneiss 


Unit II and Nonacho Unit V. Yet meta-Nonacho samples 
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(Unit Va) shift towards the gneissic plots (Figures 30 & 31). 
The possibility exists therefore, that Unit III was indeed 

a conglomeratic rock before metamorphism which is suggested 
by the quartz-feldspathic lenses pervading the unit, but 

the degree of metamorphism and dissimilarity with the ad- 
jacent Nonacho Series sedimentary rocks denies any poss- 
ibility of the two units being time-equivalent. Struc- 
tural evidence (Section 8.2) concurs with the meta- 


morphic data. 


7,353.3 Discussion 

Reactivation of polymetamorphic gneiss and retro- 
gression of a gneissic mantle around such a structure 
requires only one thermal pulse. However, the horn- 
felsic textures developed in the Nonacho Series sediments, 
as well as the pegmatite cross-cutting a mylonite zone 
beside the Nonacho, requires a thermal episode which post- 
dates the Nonacho Series. The nonconformity underlying 
the Nonacho is well documented. Mineralogical and struc- 
tural differences from the surrounding gneisses have been 
recorded (section 4.2.2 and section 8.2). The deposition 
of the Nonacho after initial regional metamorphism to 
amphibolite-facies, occurring as the result of rapid ero- 
Sion of a block-faulted uplands or cordillera, seem 
feasible. A second, weaker thermal pulse with accompany- 
ing folding and faulting would then be necessary to deform 


the Nonacho strata and intrude upper level granites along 


ys 


npr 


t ‘ . as a ii pis 
By a 


pneu 
~ajom ong Hite scabies wa no | 


ee a 


j WT) j ; 
20 4 % 7) 1-4“ 


~oxdoe bas salen ‘enanga laa to), aod i imi 
wrdidusas « dows. bauoxs $14 cam okanteng, B io | 
antod ‘tts /Ttovewod) || oekuty! Leaccbelgh pas, ¥ Lac 
 \Bdnomibes noiue® ocasnon std) at beqolevel | 
SONOS , sinners # pailg2y-pabge os itpmpen tee aap A 1a 
-ieog kpidy sboviqs Leitieds «eexiwped, yodsnow 3 , 


| i ca iv ‘ 


a: 
d ih 


ae ‘ 
ah 

enitivobaw ~2imzezmopaen oat, ee ee a 
~onE8@ bas Leo.tpolnxgmilt: | BRAS TN one : . 
neod “es eoerleap > ean Mca ne: ut a -—" | 


yf a oh ae 
| eS phew) Aa) 


de Bo ae et 


3 


the margin of the basin, resulting in contact metamorphism 
Of select portions of the Nonacho's periphery. 

Evidence of pre- and post~Nonacho metamorphism 
places the series in the middle of an orogenic event. 
Another alternative to this intra-orogenic hypothesis to 
explain metamorphic features is the possibility that the 
Nonacho Series was deposited during the first brittle 
deformational stages of the orogeny, and was weakly meta- 
morphosed and deformed during the main pulse. This model 
calls for the survival of this block of sedimentary rocks 
in a terrain of amphibolite-facies metamorphism, possibly 
preserved in a "cooler" zone between the Kenoran and 
Hudsonian tectonic fabrics. This second model has less 
geologic evidence than the intra-orogenic hypothesis to 


Support it and is therefore considered less probable. 
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CHAPTER VGUGHT 


MAP UNITS 


8.1 General Statement 


The general geology of the thesis area given here rep- 
resents a composite of early reconnaissance maps (Map 1), 
as,weli.as, field and. petrologic data collected in.the 
field seasons of 1958(Burwash and Taylor) and 1975 (Burwash 
and Donaghy). This compilation is presented on Map 2. 

It is interpretive along the Nonacho Series/granite-gneiss 
contact, but more descriptive away from the shores of 
maecikwi hiss. Lake, due toseas Jack of field controluin 

those areas. Aerial photographs and aeromagnetic maps 
were used to extrapolate field data to some extent, and 

to map structural features, especially faults. 

The object of this thesis was not to map the areal 
extent. of the. various rock unirs, bub -to..examine inter= 
unit relationships, in order to establish a geological 
sequence of events. The map units given here were origin- 
ally formed because of the data collected (Chapter 4) and 
processed (Chapter 7) during the Pe of this thesis, 

Field relations described by Burwash and Baadsgaard 
(1962) were somewhat verified and reconsidered by the 
writer and Dr. Burwash in subsequent work. The various 
rock units were assigned a position in a historical se- 


quence of events, which will later be placed in a geological 
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time framework (Chapter Nine). The map units are shown 


on Map 2. 


So Lei Map Ueto 

The rock unit considered to be the oldest encountered 
in the map area consists mainly of amphibolite-facies 
leucocratic gneisses (Map Unit 1). Where found in close 
proximity to the Nonacho Series, alteration of mafic min- 
erals and plagioclases indicates low-grade metamorphic 
conditions superimposed upon the pre-existing gneisses, 

This gneissic complex is usually coarse-grained, 
hematite-stained, and quartz-rich, with plagioclase more 
abundant that potassium feldspar (Figure 16). The 
basement gneisses are foliated and lineated with feldspar 
grains often sheared along their grain boundaries, and 
mafic minerals (e.g., biotite and hornblende) showing 
evidence of deformation. Near the contact with the 
Nonacho Series, hydrous minerals such as sericite, 
muscovite and chlorite, as well as epidote and zoisite, 
are noted replacing pre-existing mafic ee are These 
low-grade minerals growing at the expense of medium-grade 
mafic and felsic minerals appear to be an ereheeeaon of a 
second, weaker metamorphic event acting upon a hydrated, 


weathered basement. 
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Map Unit la designates this low-grade altered zone 
of leucocratic basement gneiss. The alteration appears 
to be more extensive near the contact with the Nonacho 
Series. It is speculated that the degree of similarity 
between this low-grade, altered gneiss and the low-grade 
metamorphosed Nonacho Series was the criteria used by 
Henderson (1939)) to map the east shore of Thekulthili Lake 
as a series of alternating intrusive/non-conformable 


granites abutting the Nonacho Series (Map 1). 


Sere hap sUnrt 2 

Map 2 shows the areal extent of this polymetamorphic 
amphibolite-facies gneiss present in the southern part of 
the thesis area. Textural and mineralogical evidence in 
outcrop and thin section suggests that the pre-existing 
gneiss of this area has been completely reconstituted as 
another biotite-hornblende-microcline gneiss. Many 
areas Of Map Unit 2 contain microcline porphyroblasts in 
a relatively leucocratic gneiss which has a tri-modal 
character to its grain-size. Other parts of this complex 
are medium-grained, equigranular, but rodded hornblendic 
gneisses. Near the contact between this medium-grade 
polymetamorphic gneiss and a retrograde gneiss, discordant 
epidote veinlets are found cutting the hornblende gneisses. 
Map Unit 2 is postulated, then, to be a more complete re- 
crystallization of the gneisses which form Map Units lL 


and la, and is recognized only in this one area. 
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Cees Map eUmEe 3 
Map Unit 3 ee be best described as chloritized 
biotite gneiss. It lies adjacent to Map Unit 2 (Map 2). 
Textural features show this unit to have a retrograde 
history. Thin section studies reveal this unit to be a 
medium- to coarse-grained, foliated, epidote-biotite- 


microcline plagioclase (An39) gneiss. 


8.1.4 Map Unit.4+ 


Lala Shane ates of hornblende-epidote-chlorite- 
plagioclase-rich rocks are found on islands in Thekulthili 
Lake, lying between the gneissic southern shore of Thek- 
ulthili Lake, toward the Nonacho Series shore. These rocks 
are peer ai high in calcic plagioclase, and show epidote 
and chlorite growing at the expense of pre-existing horn- 
Dlende: epTheir vgeclogiesoriginaLs (uncertain ¢4Sectaionhy.2.2, 
Unit IV). A metasedimentary and/or pre-Hudsonian dia- 


basic origin seems most likely. 


Ssbare Mam Snit 5 


The Nonacho Series, as defined by Henderson (1939) 
and modified by the recognition of Map §Un Ee ap icol hec— 
tively comprises Map Unit 5 on Map 2. This group of sedi- 
mentary rocks includes quartzites, arkoses, cobble-arkose, 
cobble-conglomerates, and greywackes. Some new metamorphic 


minerals found within this map unit were likely formed 
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under diagenetic conditions. They consist mainly of chlorite 
and “sericite.’ Most of the clay fraction in ‘these ‘rocks 

has been converted to white mica flakes. No new epidote, 
zoisite or biotite were found in these samples and 

therefore this unit may be referred to as being essen- 
tially unmetamorphosed. It is important to emphasize 

that the Nonacho Series as defined as Map Units 5, 6 and 

7 on Map 1 may not correspond directly to Map Unit 5 on 

Map 2, because of the recognition of a metamorphic aureole 
present in some locations along the periphery of the Non- 


acho Series sedimentary rocks. 


Map Unit 5a 

Map Unit 5a is shown to be a peripheral unit bet- 
ween distinctly metamorphosed gneisses and the Nonacho 
Series unmetamorphosed strata on Map 2. It is within 
this unit that rocks mapped as sedimentary rocks in the 
field, were found to contain thermal metamorphic mineral 
assemblages. 

Petrographic evidence of thermal metamorphism is 
evident in-samples*3644, 3647) 3635; 3650 and 3642, in 
rocks which appear unmetamorphosed in the field. A cri- 
teria used to define the boundary between metamorphosed and 
essentially unmetamorphosed sedimentary rocks is the 


presence or absence of the minerals epidote, zoisite, and 
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biotite if the rock composition allows its formation. 
Therefore, rocks mapped by the early workers as Nonacho 
Series may be classified as thermally metamorphosed or 
essentially unmetamorphosed: the distinction being made 
solely on the thin section mineralogy of the two rocks 
rather than on field observations. 

The actual boundary between Map Unit 5a and Map Unit 
Sei rapy2)i iS: difficult to ywwigidly.definebecause.o£ the 
slight difference between the two. The location of this 
unit, especially along the eastern shore of Thekulthili 
Lake, should be regarded as an inferred contact, mapped 
with some local control, and extrapolated to other por- 
tions of the map area. Hornfels samples are included in 


this "meta-Nonacho" category. 


Siedli6 CcMap 2Uni t)6 


In his preliminary report, Henderson (1939) refers 
to a "quartzite and arkose [which] have been baked to a 
fine-grained pink rock". This was petrographically 
determined to be ultramylonite. It is a leucocratic, 
crushed rock separating a thin wedge of hornfels (Map 
Unit 3) from the paragneissic units with which it is 
associated, in. the west.channel of Thekulthili. Lake. A 


pegmatitic dyke was found cross-cutting this shear zone 


“~ Pe | pis rete 
Ws 4 ar we 


ket odt sia me Ls -- ts 


ie ilies noes ob et, dance megane bi al a 
soba BeEd Raed syst, (modstw)’ ccoun an: sions" 9:08 | a 
ES RIE esw eid? ."xo02 pene re 

| bei ; ae nar" 


‘ene o LO. | att a 
se. apt nn te 
es ooh 


a 


ee met sie | a N ‘a 


120 


mylonite, presumably from the granitic intrusion to the 
west. This suggests that the mylonite zone pre-dates 


the intrusion Ofethe microcline granittce. 


Ore eeMapDEUn icc! 7 

Map Unit, 7 consists of an intrusive, very ,coarse-— 
grained, leucocratic microcline-rich granite, which has 
been stained salmon-pink in outcrop by the presence of 
hematite. Younger than Map Units 3 and 6, this micro- 
cline granite is the likely source for the leucocratic 
granite dykes and veins which intrude the gneisses at 
Profile Three and the mylonite at Profile One. The 
emplacement of this pluton also caused the contact meta- 
morphism of a small wedge of adjacent country rock. 
Henderson (1939). and Wilson (1941) show this intrusive 
body to flank the western edge of both the Nonacho Series 


and the retrograded gneisses to the south. 


SB. l.o Man Unit 8 


Diabase dykes cut all the map units previously men- 
tioned and are designated as Map Unit 8 on Map 2. Epidote, 
augite and plagioclase are the common minerals seen in 
thin section in these dykes, as well as a notable amount 
Of black opaques, mainly magnetite. The presence of this 


mineral causes the diabase dykes to be expressed as 
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aeromagnetic highs on Map 3. The northwest (trending) 
Strike of these dykes in the thesis area is compatible 
with the orientation of the Sparrow dyke Swarm. (McGlynn, 
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8.2 Structural Conditions 


the most striking structural feature in the thesis 
area is the physiographic depression which forms Thekul- 
thili Lake. This arcuate trough coincides roughly with 
the eastern and southern contact of the Nonacho Series 
(Map Unit 5) and its neighbouring granites and gneisses. 
This contact may represent a block ae zone which has 
been accentuated by scouring from the last ice advance. 
The Nonacho Series (Map 1) was described by Henderson 
(1939) as a multi-folded synclinal structure, which was 


apparently infolded into the surrounding gneisses, 


South of Thekulthili Lake, an envelope of gneisses 
(Map Unit 3, Map 2) is wrapped around a core of polymeta- 
morphic gneiss. This suggests that this feature is a 
mantled gneissic dome. The limited strikes and dips 
mecorded at Profiles Four, BRiverand Six Suisyeree this 
theory, The axis) oft this mantled gneissic dome would 
then strike nearly parallel to the northeast portion of 
Thekulthili Lake. (Figure 13). 

To the west, a reversal of dips in Map Unit 3 was 
noted near the microcline granite intrusive. This 


Structural data as well as the presence of leuco- 
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cratic granitic veins cross-cutting the gneisses in 

this area, give evidence that the entire western area of 
the thesis area is a massive pluton which was forcibly 
intruded into the Surrounding country rock. This plutonic 
dome was likely intruded along a pre-existing zone of 
weakness, expressed as the mylonite of Map Unit 6. 

To the east is a peneplained section of basement 
gfetsses (Map Unit 1) which has been heavily faulted and 
fractured. Several small bodies of sedimentary rocks 
and adjacent paragneisses were preserved as infolds in 
the basement gneisses, and show up well as aeromagnetic 
highs on Map 3. 

Fault zones and fracture patterns cross-cut the 
thesis area. The most prominent of these are indicated 
on Map 2. Many faults have a northwest strike parallel 
to the Sparrow dyke Swarm. Immediately east of Bigpine 
Narrows, a dyke and a fault were found along the same 
lineament. Map 3 shows an aeromagnetic expression of 


tnesdvke, Dut no indication of the fault. 


8.3 Summary 


The thesis area shown in Map 2 consists of a variety 
of interrelated rock types. The dominant Nonacho Series 
(Unit 5) is a sedimentary sequence of rocks which have es- 


caped metamorphism except for those areas which were in 


immediate contact with reactivated sections of the basement 


complex. The basement gneisses upon which the Nonacho 
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Series was deposited have been differentially reactivated. 
To the west, the basement material has formed an intrusive 
body of granite; to the south, the reactivated basement 
has formed a mantled gneissic dome, stratigraphically 
below the Nonacho Series, and to the east, the basement 
complex has been subjected to the weak retrograde meta- 
morphism near the nonconformable contact of the low-grade 
meta-sedimentary rock unit (Unit 5a), likely influenced 
by percolating, hydrothermal solutions active at that 
time. Thermal metamorphism occurred in the northern 
portion of the thesis area near Salkeld Lake. The base- 
ment/gneissic complex has been strained or lineated far- 
ther away from the Nonacho Series. The reaction of the 
Nonacho Series of sedimentary rocks to this selective 

and weaker late metamorphic event has created a series of 
lower greenschist metasedimentary rocks, often display- 
ing hornfelsic textures. These units form a discontin- 
uous envelope in the western, southern, and eastern mar- 


gins of the Nonacho rock unit shown on Map 2. 


basey ite 


iL Gre We 
ae ah 

. ian aes 
7003 : eile thom: 
r. ear A 


‘ yas LA 


Jor: 
ae 
.? 

i! 


b rset son 


p90 
V7 a 


. e % ig eS 
2 inet! 8: Temes, Ber bie sam salen 
ib tse 1 _ A. at 
Ae ‘ Ue : 
am eed botavitongs eft Jigvor sf 
a “es edn Db 
a * : * 
yl fees t mh tae: 2 ,emob ies 
$oamows cl ods. . 4 aie e eft ot bas peel 
ea Net 
-aiom abspxapoxtijex aAssw att of 
ahs ip - | Bao F tion 8 
Penpnat IF rt yi f aii PInw) 
jens 26 SV Ge £ 
TrIeAs yor ’ fy5Ce Ff 
“peed otf. .« | : ee , BA 
j i a ape ¥) ne ah 
ne rp | i 7 T= 4;4) t ~? i 4 {) | cat xelenda A 
t bf 3 ie col 
ee 
ens Jo mettopex ect esi-ve sar 
Ls 4 


tipatoe aids of alot ¢iednen a oe. eo 
£ 
wei HasIiO exon Ys Asatih IEE aa 


Masdise bas , cradsuoe tied sew nit kha 


oe . } adi Tet ' + ’ ted 
a 


i BIBS . 2 i& sigw aS tat +e cate hens 3 
i eee a F’ P . Ly a 


: i " > 4 
+8 @eM no awode jis door : onfosnot oma 
) | ou 


124 


CHAPTER NINE 


RADIOMETRIC AGE DATA 


9.1 General Statement 

Potassium/argon radiometric age dates have been 
determined in the study area by Burwash and Baadsgaard 
(1962) and the Geological Survey of Canada (Paper 67-2). 
Table XI gives the coordinates of these dates (plotted 
on Figure 34) as well as the mineral dates and type of 
rock that was sampled. The ages of granites and gneisses 
range from "pre-Hudsonian" to late-Hudsonian, and the age 


of the diabase dykes is post-Hudsonian. 


9.2 Observations 

Some general patterns are present on Figure 34. A 
line drawn sub-parallel to the intrusive granite west of 
Thekulthili Lake separates dates older than 1850 my. tO 
the east from younger dates to the west. Burwash and 
Baadsgaard (1962) regard their older age determinations 
(2240 to 2420 m.y.) as "Survival values", dates which 
have been established initially during the older Kenoran 
orogeny, and partially updated by the later Hudsonian event. 
Those dates west of the line giving ages from 1745 to 1850 
m.y- are all grouped within the Hudsonian event (with excep- 
tion of the diabase dyke dates). These dates are in rock 
units which have field relations that support these 
findings: pegmatite from the western pluton, monometa- 


morphic gneiss, or reactivated gneiss near hornfels 
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sample 3644. The dates east of the line are in boulders 
Or gneissic basement mapped as “older granitic", which 


is non-conformable to the Nonacho. 


9.3.. Discussion 


Two populations of isotopic dates appear (excluding 
the “diabase ‘sample) in Table XI: one group of samples 
give ages between 1790 and 1850 m.y., a second population 
ranges from 1940 + 60 to 2420 m.y. The younger dates 
likely represent Hudsonian ages of those rocks either 
formed or completely "re-set" by the Hudsonian thermal 
pulses. The older and more scattered group is an ex- 
pression of partial "re-setting" of the older Kenoran 
dates. 

The time 1850 m.y. is selected as representing the 
approximate mid-point of the Hudsonian orogeny (Stockwell, 
1972). Most K/Ar dates representing the Hudsonian event 
are.Of this age or slightly younger. 

McGlynn (1976) considers the ages obtained from 
whole-rock radiometric age Cee ences techniques run 
on diabase dyke samples to be too young, due to daughter- 
product loss caused by alteration of the dykes sampled. 
He states that the most reasonable date to affix to the 


Sparrow Dyke swarm is about 1700 m.y. 
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The spatial distribution of the age dates deter- 
mined in the thesis area is shown on Figuze 934, 7° To, the 
north, lying on the "younger" side of the proposed ther- 
mal line, dates obtained by Burwash and Baadsgaard from 
Sericite and biotite mineral separates from sericitized 
granite gneiss are only slightly younger than the date 
obtained from a biotite mineral separate from the app- 
arently unaltered basement gneiss (1790-1800 Mey a) Vos 
1850 m.y.). The time interval 1800 to 1850 Ee ats 
assumed to coincide with the time of growth of unaltered, 
brown biotite in the matrix of the Nonacho conglomerate 
along the east shore of Salkeld Lake. 

Hudsonian dates on the south shore of Thekulthili 
Lake are present in the retrograde gneiss unit. 

Survival values lie east of the thermal line drawn 
on Figure 34. These dates were determined from grani- 
toid boulders within the Nonacho Series, and from the 
gneissic basement unit. These older values occur in a 
gneiss lithologically similar to the unit dated farther 
north at 1850 m.y. Selective reactivation within one 


gneissic unit is evident. 
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CHAPTER TEN 


SUMMARY AND CONCLUSIONS 


10.1 General Statement 


Characteristics of the Nonacho-basement contact app- 
ear to be contradictory: intrusive relations are seen in 
some areas while a non-conformity is evident along the 


same contact, 


10.2 Field Relations 


The Nonacho Series is shown to have been metamor- 
phosed with the basement granites and gneisses upon which 
it was originally deposited (Chapter 4), by way of a 
second thermal pulse occurring in selected areas of the 
basement complex. Radiometric dates combined with pet- 
rograpny suggest that two Hudsonian thermal pulses (pre- 
and post-Nonacho) occurred. 

Field relations supporting this interpretation are 
as follows: 

1. The Nonacho Series was folded, faulted, and 
thermally metamorphosed. 

2. Textural and mineralogical differences exist 
in the granitic rock units: the western microcline 
granite appears to have undergone K-metasomatic pro 


cesses relative to the gneissic units. 
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3. Non-conformable field relations (Burwash, 1958) 
between the Nonacho and "older granite" are found along 
the same contact on which intrusive relations are re- 
corded (Henderson, 1936). 

4. Retrograde and polymetamorphic gneisses are 
both present, implying a complex metamorphic history. 

A reworked gneissic complex underlies the retro- 
grade gneisses, representing the core of a domal struc- 
ture. This core was recrystallized under amphibolite- 
facies metamorphic conditions. The contact between the 
two gneisses is distinctive. 

The Nonacho Series is therefore assigned an intra- 
Hudsonian, time-stratigraphic. position..(see Table XII, 


Section 10.5). 


10.3 Local Observations 

Diagnostic greenschist-facies mineral assemblages 
(Chapter Three) are present in areas mapped as Nonacho 
Series sedimentary rocks (Sample 3647), in the northern 
portion of Thekulthili Lake, also along its eastern con- 
tact. 

Henderson's "older" and "younger" granites (1937) 
which he defined solely on the basis of the non-conform- 
able/intrusive field relations with the Nonacho Series 
are an expression of the degree of metamorphic "welding" 


between the Nonacho Series and the adjacent altered 


130 


profs Bavg oe oe tne 


~ ; i: 
or & anc esey) 
fone i] ro 
u Tye 
Ws . 
t Astatleto ot 


Pa i 
PY ra ure 


‘VaCtaig oftgg on is F xolomon & 


fi 4, 


- - i a De a7 
ors 2 tat, Sees xalg 
_— “ f 
=a . { ~~ 
Es} ; 3 
| j * ud a > J 
4 
“SuI 0. na 6 Sip lees. wrotsyeda 


IX oidst one) stad gn cs 


j | 


' DT Pair aa 
j 


Paps ldweess, Levesin B9.iD6i- 


Wits 
sae = hW, 
freatatron sey re tive eiqm ‘i hai do, a fis 
aa. v- ) ein 
ve 


(TOOL) ped be 

; ae x ra 
Quen~n0n, dks: vo 2 

| hee ‘tang 

esiase atmiel 


patilow" tse r- wee ke ¢ vs 


ee Z i. rae 
nie ay! i i i 7 en 
be ia bas a 
ao te, daeps tbs he . ery sacha 
u TT 
A 


131 


gneisses. Invariably, the completeness of the "weld" 
between the two rock units is governed to a large extent 
by the nature of the basal Nonacho Series unit. Boulder 
conglomerates create the appearancenct a non-conformity 
whereas arkosic sandstones, which have undergone weak 
metamorphic processes to the same extent to which the 
adjacent granitic basement gneisses have been altered, 
cheatedsascontact whichpappearsdantrusi ve. 

The southern gneissic dome has retrograde gneisses 
along all three flanks. These gneisses have been in- 
truded by the microcline granite pluton in the west. 
Structural evidence suggests that the domal structure 
plunges northeastwards. The sharp contact between 
retrograde and polymetamorphic gneisses, is then an un- 
conformity between the "Tazin Equivalent" gneisses, 
and its basement material. The poor preservation of 
themNonachooSeries/gneisssnon-conformity has: playedaa 
fundamental role in the confusion which has arisen over 


the age-relationships of the Nonacho Series. 


10.4 Regional Observations 

The Nonacho Series is an sdsonti sary unmetamorphosed 
Sequence in an arcuate band of slightly to highly meta- 
morphosed rocks (see Figure 2). Various tectonic ele- 
ments expressed aeromagnetically on Map 3, are important 


in the regional interpretation. The study area is 
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Situated along the border of two divergent fundamental 
lineament systems. The prominent north-south fabric to 
the west is believed to reflect the earlier Kenoran 
tectonic events. The northeast-trending fabric is . 
typical of later Hudsonian orogenic events. 

This apparent junction of the Kenoran and Hudsonian 
metamorphic fabrics is manifested in several ways within 
the thesis area. Isotopic age determinations (Figure 34, 
Table XI), give both Kenoran and Hudsonian dates, evi- 
dence of thermal "overprinting". Polymetamorphic gneisses 
and Tazin (retrograde) gneisses in the southern thermal 
dome indicate at least two major regional metamorphic 
events. 

Thesemicroclineé=-richi granitespLutone (MapoUnitn7; 

Map 2) which was emplaced during the final stages of the 
Hudsonain, is evidence that potassium metasomatism, a 
common phenomena with Hudsonian-age rocks (Burwash and 
Kriupacka,, 1969), has "occurred in?) the study tareas) "This 
pluton may represent an anatectic "melt" along a zone 

of steep thermal gradients. 

Tazin-equivalent gneisses are likely time-correl- 
ative with the monometamorphic Upper Tazin sequence in 
the Uranium City-Beaverlodge Lake area, Saskatchewan 
(Chrissie; 41953)i¢enThe flazin mapsunitoextendssftrom 


Saskatchewan to an area immediately east of Thekulthili 
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Lake, forming a continuity between the type-area of the 
Tazin Group, and the Thekulthili Lake area. 

The Nonacho Series is then placed stratigraphically 
above the Tazin-equivalent rocks because of the petro- 
logical-metamorphic criteria outlined in Chapter 7, as 
well as field relations. The folded and weakly meta- 
phosed condition of the Nonacho Series makes the unit a 
possible time-correlative with the Thluicho Lake Series 
described ‘by "Scott (1972). - Scott “describes "a post- 

Tazin, pre-Martin sequence of sedimentary strata deposited 
in two localized basins, which are weakly metamorphosed, 
but are not gradational into the underlying Tazin gneisses. 
The area described is 25 miles northwest of Uranium City, 
Saskatchewan, and lies within the belt of rocks indicated 
in Figure 2. These rocks may be geographically restricted 
expressions of the intra-orogenic sedimentary processes 


which appear to account for the Nonacho Series. 


10.5 Geologic History of the Thekulthili Lake Area 

Local and regional studies allow the reconstruction 
of the geological history of the thesis area, with re- 
spect to the history of the western Canadian Shield. 
(Table XII). 

Kenoran tectonic fabric preserved as aeromagnetic 
highs and lows west of Thekulthili Lake (Map 3) is the 
expression of a gneissic complex which pre-dates the 


"Tazin-Equivalent" and Nonacho Series. This complex was 
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likely comprised of synkinematic and late stage epizonal 
plutons, intruding volcanic and sedimentary sequences, 
which would have undergone regional metamorphism and 
some local contact metamorphism at the time. This 
Archean complex provided the source material for the 
ae ae ent sediments, and the basement upon which 
the sediments were deposited. During the pre-Hudsonian 
period, mylonitization and block-faulting occurred at 
the same time as regional cataclasis (Burwash and 

Sa) eee 1969) was occurring elsewhere. 

The Hudsonian regional orogenic event metamorphosed 
the Tazin-equivalent sedimentary rocks and infolded them 
into the basement complex. The Nonacho Series was 
deposited in a block~faulted depression shortly there- 
after. Metamorphism during a late Hudsonian plutonic 
event altered the eastern unconformable edge of the demi- 
graben, in which the unmetamorphosed Nonacho Series and 
metamorphosed portions of the sedimentary pile were pre- 
served (Figure 16). To the south, the remetamorphosed 
Kenoran basement complex was doming upwards, manifesting 
itself here as a mantled gneissic dome, with Tazin- 
equivalent retrograde gneiss ESS ee de re the core. 
High level plutonism reflecting potassium-metasomatism 
during this event intruded both the mylonite zone marking 
the western edge of the Nonacho Series depositional basin 


and the gneisses of the western flank of the mantled 
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gneissic dome to the south. 

Later, faulting was accompanied by diabase dykes, 
which cut all lithologies present in the area. UpLrle 
and erosion followed this last metamorphic event. In 
recent time, glaciation has accentuated the folded strata 
of the Nonacho Series and the foliation of the basement 


complex. 
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LAB LE 


TIME-STRATIGRAPHIC SEQUENCE OF EVENTS, 


THEKULTHILI LAKE AREA, N.W.T. 


ERA 


Paleohelikian 


Late Hudsonian 
(second "pulse") 


Early Hudsonian 


Aphebian 


Kenoran 


EVENT 


Glaciation 


Uplite? and erosion} 
- Faulting, diabase dykes 
CUbBaiberocks, 


Orogenic reactivation in- 
trudes epizonal granite 
pluton and causes hornfel- 
Sic metamorphism of Nonacho 
Series. 

- Deposition of Nonacho 
Series in intra~-orogenic 
demi-graben. 


Folding, faulting, mylon- 
LELZACLON: 

~ Gnelissic doming, metamor- 
phism/of“Tazin Group? 


Faulting, mylonitization, 
cataclasis. 


Deposition of Tazin-equiv- 
alent sedimentary rocks. 
UplLiEe andl erosion . 


Late stage granite plutons. 
~- Metamorphism, gneissifica- 
tion and plutonism. 
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MAP 2 


THEKULTHILI LAKE , NWI 


Base map from Department of Mines and Technical SuPveys 
Aeromagnetic Maps, by Tom J Donaghy (Aug. 1975) 


GENERAL GEOLOGY 
Compilation of G.SC. reconnaissance maps and thesis data interpretations, 


Description: Symbols: 
DIABASE DYKES --- GEOLOGICAL CONTACT (mapped, inferred) 
INTRUSIVE MICPOCLINE SRANITE mens FAULT ZONE, SHEAR 
MYLONITE a STRIKE and DIP of bedding or foliation 
NUNACHE SERIES arjillites,sardstones,greywacke, corgle erates; p Portage 
"a: weakly metamorphosed, 
BASIC and METABASIC ROCKS i Campsite 


RETROGRADE GNEISSES 


REWORKED GNEISSES 


Granoblastic leucocratic BASEMENT GNEISSIC COMPLEX 
ja: altered or reactivated. 
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Base map from Department of Mines and Technical Surveys 

Aeromagnetic Maps, by Tom J. Donaghy (Aug. 1975) : wy q 
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RECONNAISSANCE GEOLOGY: Cie é 
Composite geology after Henderson (1939), Wilson (1941), and Mulligan & Taylor (1969). i aa i ; 


(sample locations indicated with number and small circle ) 
Map Unit: Description: Age Relations: 
a mapped geological boundary 


granitoid rocks of uncertain age relations 
diabase dyke 
granite, granodiorite and related rocks (younger granites’) 


POST-NONACHO 


mylonite 


NONACHO. SERIES 


arkose quartzite; minor conglomerate and grit < 
slate, greywacke; minor arkose and quartzite ee 
conglomerate; minor arkose and grit aa \ 
: — age RE NQNACHO 1 
granite, granodiorite and allied rocks (Older granites” ( 
= 7 ~ paragneisses and granitic rocks = = a a 
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MOTE: Composite legend includes some map units 
not present in this map area. 


andesite, dacite, rhyolite, tuff Tazin Group equivalent 
slate,argillite, greywacke, schist, some volcanics : 1 
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